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PREFACE 


THE recent great advances in our theoretic and prac- 
tical knowledge of the causes of infertility are scattered 
through periodical literature. The awakening of gen- 
eral professional interest in the subject which has lately 
become apparent would therefore suggest that a more 
comprehensive, though brief, monograph upon this sub- 
ject might be acceptable to the profession, and since the 
subject necessarily lies within the fields of two well- 
recognized specialities some mention of the interrelations 
between gynecologists and genito-urinary surgeons in the 
management of these cases is evidently necessary. 

The diagnosis and treatment of cases of sterility have 
long been considered to be within the province of the 
gynecologist, and even with the increased recognition of 
the frequency of male sterilities which has appeared 
within the last few years, that opinion seems to per- 
sist. There are, in fact, from the standpoint of practice 
considerable reasons for this assignment. It is now 
easily apparent that the diagnosis of the cause of steril- 
ity in any given marriage involves an equally careful 
examination of both partners, and it is evident, on gen- 
eral principles, that the final summing up of all the evi- 


dence so obtained into a determination of the cause or 
9 


YOUNGSTOWN UNIVERSITY, 
LIBRARY AANQLA 


10 PREFACE 


causes of the sterility of their marriage, and of the 
relative responsibility of each, should be in the hands of 
one diagnostician. In the case of the man the micro- 
scopic examination is of preponderating importance. 
This can, moreover, be completed in many cases during 
the very important postcoital examination of the woman, 
which, of course, demands the technic of the gynecologist. 
The only other physical examination of the male genital 
organs which is necessary in a majority of cases is the 
palpation of the testicles and the prostate, the technic 
of which is easily acquired. The examination of the 
genital organs of the woman usually requires, on the 
other hand, an elaboration of the ordinary gynecologic 
technic which is not easily acquired by the genito- 
urinary surgeon. For these various reasons those who 
become experts in the diagnosis of sterile marriages will 
usually be by training gynecologists rather than genito- 
urinary surgeons. 

The expert in sterility should have a knowledge of 
general practice which qualifies him to make a general 
physical examination of both patients, and to form a 
reliable opinion of all the results so obtained in their 
bearing upon the special problem which is presented to 
him. If he is not himself qualified to use all the special 
laboratory methods which characterize modern internal 
medicine, he should, at least, be able to detect the 
necessity for the use, in a given case, of one or several 
of them, and willing to obtain the services of those who 
are specially qualified on any such point. He should 
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have a practical familiarity with microscopic work, and 
will usually be wise if he refers the intra-urethral and 
other specialized examinations which are necessary in 
some complicated cases of male infertility to a genito- 
urinary surgeon who has given special care and thought 
to this subject. Most gynecologists will prefer to refer 
all treatment of male infertilities to such a man. The 
writers of this book have been very fortunate in being 
able to avail themselves of the wisdom and _ technical 
skill of Dr. Edward L. Young, Jr., in the more com- 
plicated male infertilities, and believe that the value of 
the book will be much enhanced by his authorship of the 
third section. 


321 DartmoutuH STREET, Boston, Mass., 
June, 1924. 
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FERTILITY AND STERILITY AS A BIOLOGIC 
PROBLEM 


No study of fertility can be in any degree satisfactory 
unless it has been conducted in the light of a competent 
knowledge of the normal physiology of impregnation. 
Most of the recent advances in our comprehension of the 
failures in fertility which constitute sterility are, in fact, 
the result of work done in the animal laboratories and ex- 
periment stations, but it must always be remembered that 
the anatomy and physiology of any one animal often vary 
greatly from those of another species. The translation 
of the results obtained in any one species to the affairs 
of another is, then, never safe nor worthy of credence until 
it has been checked up by equally careful observation 
of the second species. The study of human fertility and 
sterility in the light of knowledge gained from other 
animals thus becomes a problem which can be solved 
satisfactorily only in the light of biologic principles. 

In the direct study of any subject in human physiology 
we necessarily meet many handicaps which do not exist 
in the laboratory study of the other animals, but we 
fortunately have, upon the other hand, certain compen- 
satory advantages. We are not ordinarily justified in 


submitting individuals of the human race to definitely 
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experimental conditions. We can never adopt a method 
which is often of the greatest advantage in studying the 
other animals; we cannot study the physiologic processes 
in microscopic detail by killing several individuals who 
are under study in successive stages of an investigation. 
We are seldom able to provide ourselves with the check- 
ing observations which are obtained by the study of 
control animals. We have, on the other hand, the very 
great advantage that in the study of the human race we 
can obtain by cross examination fairly trustworthy ac- 
counts of the past history and of the symptoms and sen- 
sations. We have also the very great advantages that 
come from the much more perfect methods of examination 
which have been elaborated in detail for the human race. 
The study of human fertility and its failures, therefore, 
requires an adequate knowledge of general biologic 
principles, a more detailed knowledge of the physiology 
of impregnation, and an extended clinical experience, 
during which the principles of both sciences have been 
applied to the peculiarities of the human species. 

From an early period in geologic time to the present 
day and from the lowest forms of organic life to its present 
culmination in Homo sapiens, completely developed man, 
the progress of a species and the survival of individuals 
has depended upon evolutionary factors which the prog- 
ress of knowledge in the last half-century have rendered 
familiar to almost every one. 

At a very recent period of geologic time, perhaps not 
more than twelve to fifteen thousand years ago, a new 
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factor in evolution made its appearance. Man had then 
been for a long period physically what he is today; in 
brain men of the leading races were then probably our 
equals. In mental power, in capacity for progress they 
were probably all that we are, but in culture, that is in 
accumulated knowledge, they were far behind us. They 
were savages furnished with very imperfect tools, weapons, 
and appliances. They lived by hunting, surrounded by 
enemies, and their way of life was very harsh and squalid. 
At about that period man the hunter gradually developed 
into man the herdsman. He learned to restrain and guard 
the animals which he had previously only followed. 

The domestication of cattle, then of horses, later, 
probably, of dogs and many other animals, introduced 
a new element into their evolution. We do not know at 
what time he began to supervise their breeding. The his- 
tories of the dawn of civilization are concerned almost 
exclusively with intertribal politics and military exploits. 
They contain few references to natural laws or matters 
which are now considered of scientific interest; in point 
of fact, such things were then unthought of. Since, 
however, the cattle and horses which were first domes- 
ticated are species in which one male commonly rules 
a troop of females, it is probable that at an early period 
man learned that many of the males were superfluous 
and that he might use the less valuable of them for food 
without decreasing his prosperity as a man of property, 
as the possessor of a herd. From this to the careful 
artificial selection which is pursued in the breeding of all 
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the domestic animals of today is only a matter of de- 
gree. 

In a wild state the survival of individuals depends 
upon their toughness and activity, upon their power of 
resisting the vicissitudes of climate and the seasonal vari- 
ations in the food supply, upon their ability to elude or 
resist their natural enemies. In the life of animals under 
domestication the survival of individuals is not dependent 
upon these primitive qualities, but upon their possession 
of the characteristics which are especially valuable to man. 

It is only within the last few centuries that man has 
begun to realize at all the disadvantages and failures 
which inevitably attend upon overclose artificial selec- 
tion, as, for instance, to take one point out of many, it 
is but very recently that we have learned to avoid too 
close inbreeding. Nothing results so certainly in the pres- 
ervation of a particular quality as the selection for the 
breeding-pen of the individuals which possess this quality 
in the highest degree; but the laws of nature are inexor- 
able, and if this process is persevered in too long without 
careful selection for vigor and fertility as well, the strain 
which possesses this quality is too apt to be lost by the ap- 
pearance of constitutional weakness and sterility, which 
in the end wipes it out of existence. Of recent years the 
anxious care of his pocketbook which is characteristic of 
civilized man has led to much study of animal breeding, 
and the worst errors of artificial selection are now under- 
stood and avoidable, though much remains to be learned. 

In the care of his own personal affairs man has been 
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much less thoughtful. Human matings are governed 


much more by esthetic and other sentimental considera- 
tions than by any desire for the preservation of the best 
qualities of the race. This prevailing method of selecting 
our life partners appears at first sight to be unscientific 
and detrimental, but it is not without its biologic advan- 
tages. It produces many physiologically imperfect indi- 
viduals who are foredoomed to discomfort or suffering, 
and the worst of such instances might perhaps be avoided 
by more general knowledge of scientific principles, 
without serious detriment to the interests of the race. 
The conditions of civilization and progress are, however, 
very complicated, and it must never be forgotten that 
some of the best work in the world has been done by indi- 
viduals who were the product of marriages which would 
have been condemned if more advanced eugenic prin- 
ciples had been in vogue. 

The processes of natural evolution often involve 
cruelty to individuals, but their tendency is always in 
the long run toward the improvement of the species. 
The great advantage which attends upon the application 
of a system of indiscriminate matings to any process of 
selection is well illustrated by the successes of Luther 
Burbank. His method has been, in essence, the propaga- 
tion of a great number of individuals by indiscriminate 
plantings, supplemented by the careful selection from the 
enormous number of variations so produced, of those 
individuals which appear to him to be the most valuable 
for preservation and subsequent fertilization by each other. 


YOUNGSTOWN UNIVERSITY 


2to AR» 
LIBI SAAS A 


AAQOQ CA 


24 FERTILITY AND STERILITY 


Mr. Burbank has worked with vegetables, but the 
principles involved are equally applicable to all the 
animals, and to man. Mental and sociologic evolution 
is still an active process in our species. Indiscriminate 
matings supply the varieties, and the severe competition 
of civilized life tends, in the long run, toward the per- 
sistence of the most fit. Mental and sociologic evolution 
is, moreover, dependent upon exceedingly complicated 
conditions. It is a matter of common observation that 
except in the worst instances we are quite unable to pre- 
dict with any accuracy the quality of offspring which 
will be produced by any given marriage, and from our 
present knowledge too close an application of eugenic 
principles would probably be unsafe. Not the least of 
the disadvantages which would follow upon the applica- 
tion of the methods of artificial selection to the human 
race, under the guidance of our present very imperfect 
knowledge, would probably be that in the effort to obtain 
the qualities which we most desire in our offspring, we 
should fall into the mistakes which have always char- 
acterized our treatment of the domestic animals. 

Man is, in fact, the most domesticated of all animals. 
His ingenuity in the manufacture of houses and clothing 
enables him to survive in any climate, his utilization of 
agriculture, and his many methods of preserving and 
storing food of all kinds renders him, when viewed as 
a whole, but little liable to loss of numbers from periods 
of scarcity. He has subdued his natural enemies, and 
the self-destruction by intertribal warfare which was 
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formerly constant, and regarded as a necessary incident 
of daily life, has become at least intermittent. Within 
the last century he has begun the process of turning his 
accumulated knowledge toward the modification of nat- 
ural laws, and the utilization of some of the most stupen- 
dous forces of nature for his own advantage. Within 
the last few decades he has made enormous advances in 
the prevention of many diseases which of old swept away 
humanity wholesale. There is every prospect that with 
a continuance of the advance of preventive medicine 
health and longevity will reach a standard which our 
ancestors did not dream of; the advance in this direction 
has already been great, and it is likely to become much 
greater. It is only within the last few years that he has 
become interested in the promotion of his fertility, a 
subject which is not only of importance to the race, but 
is perhaps of even greater importance to the happiness 
of the individual. 

The discussion of the subject to which this book is 
devoted will be arranged in accordance with biologic 
principles. It begins with a brief consideration of 
the effects of domestication in man, and in the animals 
which are dependent upon his care, and will proceed to 
a similar recapitulation of the physiology of impregnation 
under the conditions of the highly specialized anatomy 
of the human race. We shall then be in a position to dis- 
cuss intelligently the many conditions which produce 
partial or complete sterility in individual men and women. 
We shall only then be able to discuss the very interest- 
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ing subject of the many sterile marriages which are not 
the result of definite pathologic conditions in either in- 
dividual, but are sterile matings as a result of a some- 
what altered physiology on the part of both individuals. 

We shall often be obliged to refer to the results of 
observations upon other animals, and to use illustrations 
derived from the study of species other than the human 
race, but every effort has been made to restrict these 
allusions to points upon which the laboratory studies 
have been supplemented by sufficient clinical studies of — 
the human race, made with the advantages, whenever pos- 
sible, of the exact methods which we can now so often use. 

That the medical profession in particular has so long 
neglected to make any really accurate or profound study 
of so important a subject is at first surprising. The fact 
is, that an adequate comprehension of human fertility 
and sterility was not possible until we were possessed 
of the general knowledge which has resulted from recent 
biologic work; moreover, the necessary application of 
this recently acquired knowledge to the fertility of the 
human race could only be made through the laborious 
accumulation of clinical observations by the busy prac- 
titioner, who but seldom has the time or energy for such 
work. The stock of information which has now been 
obtained is, however, at last so far satisfactory that 
it may be said with safety, that with careful diagnosis 
and the judicious selection of treatment which is possi- 
ble only after such study, a very large proportion of all 
sterile marriages are susceptible to relief. 


A BIOLOGIC PROBLEM 27 


It is hoped that the book may be of value to some of 
those who expect to incur frequently the responsibility 
of treating sterilities, and to this end it must necessarily 
be in many sections concerned with technical details, 
even at the risk of becoming tedious. The general prin- 
ciples of the subject are, upon the other hand, of consid- 
erable general interest to the profession at large, and for 
this reason such chapters will be, as a rule, preceded by 
a generalized statement, which it is hoped may be suffi- 
cient for those who do not care to pursue the subject 
into its ultimate details. 


CHAPTER II 


THE FREQUENCY OF STERILE MARRIAGES 


Tue collection of statistics on this subject is attended 
by many difficulties. 

It would be thought at first sight that some light 
might be thrown upon it by studies of the domestic ani- 
mals, in many of which sterility is a matter of much com- 
merical importance, but although sterility due to certain 
pathologic conditions, and under certain kinds of feed- 
ing, has been the subject of extensive study, more es- 
pecially in cows and fowls, no analysis of its general 
frequency even in these two species is available. In rats, 
some strains of which have been studied for many years 
in the animal laboratories, it has been found that while 
the mating sterility of certain specialized strains varies 
from 20 to 35 per cent., that of natural rats of thoroughly 
mixed parentage and on highly varied diet is slightly less 
than 10 per cent. 

This is of interest for comparison with such informa- 
tion as we possess about the human race. 

Statistical attempts to investigate the frequency of 
sterility in human marriages are rendered difficult and 
to some extent unsatisfactory not only by the absence of 
data in official statistics in public health reports, but by 
the intimate nature of some of the facts involved. An 
extensive personal search of the literature, supplemented 


by one made for us by the official efforts of the American 
28 
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College of Surgeons, has brought to light only about a 


dozen articles of varying nature. Though the collation 
of all these results is rendered difficult by the widely 
varying methods employed, and by the fact that all 
those which have been used involve considerable inac- 
curacies, it is interesting to note that the ultimate con- 
clusions reached by all the authors are in close accord. 

Simpson, writing about 1850, details the results of 
observations made for him in two small Scotch villages, 
where, of 657 marriages, 65, or about 10 per cent., were 
sterile. He also found that of 495 marriages reported in 
“Sharp's British Peerage,” 81, or about 16 per cent., 
were sterile, but this latter figure is probably somewhat 
high, since the methods employed in the collection of the 
data involved several possible causes of statistical error. 
He thinks that the existence of at least 10 per cent. of 
sterile marriages throughout the community would be 
a safe estimate. 

Duncan in 1883 studied the Scotch register of births 
and marriages. Selecting a series of years in which the 
number of marriages were closely alike, he thought that 
the number of births warranted a belief that about 15 
per cent. of the marriages were sterile. The inaccuracies 
of such a method are evident and the result is probably 
untrustworthy, but his article has been so widely quoted 
that it is mentioned. He quotes 6 small English studies, 
with results varying from 8 to 17 per cent., and he, also, 
finally concludes that 10 per cent. is a fair estimate for 


Great Britain. 
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Edis in 1890 says that of 675 marriages analyzed by 
himself, 10 per cent. were sterile, but does not give any 
details. 

Giles, writing in England in 1919, quotes all these 
figures and gives the general results of many other studies, 
including French, German, and one American. He quotes 
his own gynecologic office records, and sums up with the 
statement that “It is a sound deduction that the pro- 
portion of sterile marriages in this country (England) is 
well below 15 per cent.,” and “that the ratio of sterility 
varies from about 10 per cent. in the working population 
to about 16 per cent. among the leisured classes.”’ Taking 
the numeric preponderance of the working classes into 
consideration this would again mean a general average 
of not far above 10 per cent. 

Hiihner, New York, in 1913 concludes that, after 
looking over all the authorities, ““we may say that, roughly 
speaking, 10 per cent. of all marriages are sterile.” 

We can report several personal studies. The ques- 
tionnaire sent out to their classes by three Harvard class 
secretaries in preparation for their. twenty-fifth year 
class report shows 478 cases in which all the questions 
about marriage and children were answered. Of these,. 
64 marriages, or about 13 per cent., were sterile. 

A person of wide acquaintance was asked to mark in 
a list of city residents every marriage of the results of 
which she was certain, marking them as productive or 
sterile. The result was 963 marriages, of which 107 were: 
sterile, or about 12 per cent. 
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An officer of the Woman’s Club of a suburban town 
in Massachusetts checked the marriages of her acquaint- 
ances in the town from the official list of residents in the 
same way. Result, 195 marriages, of which 25, or about 
13 per cent., were sterile. 

One of us checked the list of a small metropolitan 
club in the same way. Result, 103 marriages, of which 12, 
or about 12 per cent., were sterile. 

It will be noticed that these four studies were sub- 
stantially restricted to the comfortably well-to-do. The 
combined results give 1739 marriages, of which 208 were 
sterile, or a little over 12 per cent. 

At the time of the second military draft in 1918, 
which included every man of military age in the com- 
munity, we employed by permission the chief clerk of 
the registration board of a large, partly suburban, district 
to make a statistical search of the blanks filled out 
in the examination of draftees, with a resulting report 
that ‘out of 1000 registrants married on or prior to 
September 16, 1916 (over two years), 817 had children 
and 183 (about 18 per cent.) had no children.” The 
district contained some wealthy residents, a large pro- 
portion of middle to low incomes, some farmers, and a 
fair proportion of quarrymen and factory hands. It was, 
therefore, fairly representative of the community at large. 

This inquiry yielded 18 per cent. of sterility out of 
1000 marriages, but the method necessarily employed 
probably involved a considerable error on the high 
side. In order to obtain 1000 consecutive registrants who 
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had been married two years or longer it was necessary 
to study 3250 consecutive questionnaires, the remaining 
2250 cases being either unmarried or married less than 
two years. It is probable that if the inquiry had been 
limited to those who had been married five years the 
proportion of sterile marriages would have been much 
smaller, but this would have involved the search of a 
very much larger number of questionnaires, and, con- 
sequently, the expenditure of a larger amount of time 
than we were permitted to request. 

After careful consideration of the possible errors in- 
volved in each of our personal studies we should estimate 
that the percentage of sterile marriages in Massachusetts 
is not lower than 10 per cent., and that it is probably 
as a whole not much higher than 12 to 13 per cent., a 
close approximation to the final estimates which were 
made in all the other studies quoted. 

It has been manifestly impossible to include in any 
of these studies an exact or statistical inquiry into the 
proportion of the sterile marriages which were sterile 
from voluntary prevention of pregnancy, a subject which 
is, however, mentioned by several of the authors as having 
been considered in their final estimate of the probable 
proportion of true sterility; and upon this point we can 
obtain no other information than a general estimate of 
its frequency which has been formed by a number of 
specially experienced observers. 

This inquiry was conducted along two lines. As a 
result of an impression that the prevention of pregnancy 
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frequently disturbs pelvic health we have for many 
years asked all gynecologic patients about their habits 
as regards prevention. Unfortunately for our present 
purpose, but for an obvious reason, we have not kept 
written records of their answers, but the general impres- 
sions which we have received are very clear. First, that 
among the intelligent proportion of the community 
regulation of the size of the family by artificial preven- 
tion is so far general as to be the rule. Second, that the 
entire prevention of children by such means is very in- 
frequent. We have seen but few married women who did 
not wish at least for one child, and but few married men 
who did not wish at least one son to carry on the name.! 

Second, in order to obtain as valuable an opinion on 
this point as is possible we have submitted this opinion 
as derived from our own experience to a considerable 
number of gynecologists of wide experience, and have 
found them unanimous in their assent to it. 

In conclusion and on review of all the evidence obtain- 
able, it is evident that we have as yet no exact knowledge 
of the frequency of sterility in human marriages, but that 
there is a general consensus of opinion that an estimate 
of approximately 10 per cent. of involuntary sterility 
is the nearest approach to the truth at which we can 
arrive. It will be noticed too that this estimate is in 
close accord with that which has been accurately estab- 
lished for the laboratory rats under natural conditions. 


1 Prevention of pregnancy during the first one or two years of married life 
for economic reasons is, however, frequent, and may go far to explain the high 
percentage of sterility obtained in our investigation of the military draft in 1918. 


Cuapter III 


PHYSIOLOGY 
THE “MECHANISM OF FERTILITY” AND ITS 
FAILURES 


Tue physiology of reproduction is directed only to 
the maintenance of the species, and is fundamentally 
distinct from the processes which govern the life of the 
individual. 

Any discussion of it in its entirety would be far beyond 
the scope of this small book, but the essential point and 
the end to which all its efforts are directed is the fertiliza- 
tion of an ovum produced by the female, by a spermato- 
zoon produced by the male; and certain parts of the 
genesis of these two entities, the gametes, and of their 
passage through the organs of both sexes to their meeting 
and conjugation, constitute a section of that physiology 
which may be called the physiology of impregnation, or, 
when it is normal, the “mechanism of fertility.” 

The existence of this mechanism in normal form in 
both partners determines the fertility of the mating. 
Conversely, sterility in a given mating may be produced 
by any one of many distant causes; but that cause, what- 
ever it may be, produces sterility only by disturbing the 
mechanism of fertility at some point in the genital canal 
of one or the other of the individuals concerned. For this 


reason a thorough understanding of this mechanism is 
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essential to any real comprehension of our subject of fer- 


tility and sterility in human marriages, and a description 
of its main outlines when working normally, and of the 
changes in the genital canals which disturb it, must be 
given at the onset of this treatise. 

It is most readily made comprehen- 
sible by following the journey of the 
spermatozoon from its production in the 
testicle of the male to its meeting with 
the ovum in the fallopian tube of the 
female, and then that of the ovum from 
the ovary to its attachment in the uterus. 

The spermatozoa (Fig. 1) are formed 
in the testicles as the ova are in the 
ovaries, and for the purpose of com- 
prehending their journeys through the 
genital passages they may be fairly con- 
ceived as living organisms each of which 
possesses at least potentially a definite 
individuality, and lives during its short Vier tenian 
separate existence an individual life. fPermstozoin viewed 
Each is, in fact, from the time of its de- 
tachment from its parent organ and until its conjugation 
with the other gamete, in independent existence in the 
fluids of the genital passages. The spermatozoa are 
endowed with motility and swim steadily forward, while 
the ovum floats passively in the fluid around it. 

The journey of the spermatozoa may be not inaptly 

1 Compare Chapter XVII. 
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compared to the passage of infant fish through the suc- 
cessive compartments of a hatchery, to which it has 
many similarities. The baby salmon or troutlings in the 
hatchery are passed from one compartment to another, 


Fig. 2.—The male genital canal, diagrammatic. The canal is shown in its 
entirety, as it would appear from the median plane if all intervening tissues 
were cut away. Only one testicle and one seminal vesicle consequently appear: 
1, Tubules of the testicle; 2, those of the epididymis; 3, vas deferens; 4, seminal 
vesicle; 5, prostate; 6, a few of the openings of its tubular glands; 7, urethra. 
each of which is supplied with fresh water to insure their 
health. If at any time the water in any one of the com- 
partments should become seriously contaminated, the 


fish would be devitalized or destroyed during their pas- 
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sage through this compartment, even though the rest 
of the system was in every way perfect. 

As the spermatozoa become fully formed in the 
testicles (Fig. 2) they are floated gently out into the 
tubules of the epididymis by the scanty serous secretion 
of the testicles. In these tubules they are stored in enor- 
mous numbers to await the moment of ejaculation. 
They are already endowed with motility, but when un- 
disturbed probably lie nearly still. With the appearance 
of ejaculation they are suddenly forced with great ra- 
pidity through the long, convoluted, and narrow passages 
of the epididymis and vas deferens. As they enter the 
urethra the secretion in which they have hitherto existed 
is changed in amount and character by the secretions 
which are suddenly poured out by the prostate and 
seminal vesicles. If any one of the three secretions is 
harmfully altered in character the spermatozoa must 
necessarily become enfeebled or die. 

On the completion of their passage through the male 
genitals they are deposited in the vagina (Fig. 3). The 
vaginal secretion is normally somewhat destructive to 
their vitality, but a certain proportion of them have the 
good fortune to be deposited in the neighborhood of the 
os uteri and are sucked into the cervical canal. Here 
the character of their journey changes. Throughout the 
remainder of the female genital canal there is a steady 
outward current against which they must progress by 
their own unaided efforts. They are endowed with 
what we may perhaps term an “‘instinct’’ which causes 
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them to head persistently against a current. Under this 
influence by steady effort, and often only after several 
days, some of them may succeed in reaching a fallopian 
tube, in which under favorable circumstances an ovum 
may be awaiting impregnation. The first spermatozoon 
which comes in contact with it forces its beak and head 
through the outer covering of the ovum, its tail drops off, 


Fig. 3.—The female genital canal: 1, The vagina; 2, the cervical canal; 
3, the uterine cavity; 4, one fallopian tube in section; 5, its fimbriated extremity 
entire; 6, the corresponding ovary; 7, a mature ovum ready for rupture. 


and conjugation has been effected. The remainder of the 
spermatozoa die. If the secretions of the cervix, uterus, 
or fallopian tubes, or any one of them have become ab- 
normal and unfavorable, all of them which have reached 
that point must die prematurely, and without having 
reached the place at which they should meet the ovum. 
The journey of the ovum is much shorter. The 
mature ovum floats in the serous fluid of the graafian 
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follicle (Fig. 5), until the latter ruptures, when it is washed 


out by the escaping fluid, and under normal circumstances 
enters the open mouth of the fallopian tube. In the tube 
it floats gently downward under the influence of the cur- 
rent until it either meets a spermatozoén or is washed 
into the uterus, and, if unimpregnated, is usually lost. 
An impregnated ovum has, however, the power of be- 
coming attached to the uterine wall, by which it is there- 
after nourished during its development into the complete 
child at term. All this is, of course, familiar, but is sum- 
marized here for the sake of giving a succinct picture of 
the process as a whole, because the remainder of the book 
must be read in the light of these conceptions and be- 
cause it may be sufficient for the purposes of a reader 
who only desires a general grasp of the subject. 

The more important stages in the development of the 
gametes and in their journeys toward each other must 
now be taken up in more detail, since many points in 
succeeding chapters depend upon some one of these de- 
tails, and they must be accessible for reference. Further, 
the various common failures in the mechanism which 
produce the sterilities will be described here in an ana- 
tomic order. 

In the human race, as in all the vertebrates, the 
spermatozoa, which are the essential product of the male, 
are manufactured in enormous numbers, although only 
one of them is utilized in the fertilization of the ovum. 
When the conditions which attend their progress through 
the genital passages of both sexes are fully understood 


40 FERTILITY AND STERILITY 


the reason for this waste will readily be appreciated. 
They are formed by cell division of the genetic cells in the 
testicles, and the process by which each of these cells 
splits into many spermatids is illustrated in Fig. 4, while 
the normal morphology of the mature human spermato- 
zoon is shown in Fig. 1. The fully formed spermatozoa 
are passed from the testicle into the tubules of the 


a b 
Fig. 4.—Genesis of spermatozoa, diagrammatic: a, An early stage; 6, a later 
stage; c, the spermatozoa are nearly ready for release. 
epididymis (Fig. 2), in which and in the ampulla of the 
vas deferens they remain until the sexual excitation leads 
to their expulsion through the vas, and into the prostatic 
urethra, where they mix with the secretions of the seminal 
vesicles and prostate.1_ The addition of these secretions 
completes the semen, which is then expelled from the 

urethra and deposited in the vagina of the woman. 


1It was formerly taught that the seminal vesicles were utilized as reservoirs 
in which the spermatozoa await ejaculation, but this is now disbelieved, and the 
modern physiologic view is that the function of the vesicles is confined to the 
production of a secretion which is expelled into the urethra during ejaculation. 
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Fresh semen is alkaline, slightly opaque, somewhat 
gelatinous, and has a faint though characteristic odor. 
The number of spermatozoa which it contains has been 
very variously estimated. It has been placed as low as 
2,000,000 and as high as 500,000,000. The amount of 
semen contained in a given ejaculation varies greatly 
between individuals and at different times in a given in- 
dividual. The number of spermatozoa per cubic centi- 
meter also varies considerably in a similar way, and a 
statement that there are many million spermatozoa in 
a normal ejaculation is all that need be made. If freshly 
ejaculated semen is placed at once under the microscope 
the motion of the spermatozoa is seen to be rather slow 
and feeble, but after the lapse of a few minutes the pre- 
viously gelatinous semen undergoes a liquefaction, and 
when this has occurred the motion becomes much more 
rapid and active, provided the semen has been kept at 
or about body heat. The expulsion of the semen com- 
pletes the male function in the process of impregnation, 
and for the sake of clearness it may be well to discuss its 
failures here, and before we proceed to a description of the 
dangers and losses to which the spermatozoa are exposed 
in their passage toward the ovum through the female 
genitalia. 

The first of the characteristic failures of the male is 
to be found in an inactivity of the testicles and a conse- 
quent decrease or absence of the spermatozoa. 

Inactivity of the testicles may be present in any degree 
from the total absence of function, which is characteristic 
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of an atrophied testicle, to the moderate decreases in 
the number, vitality, and occasionally in the morphology 
of the spermatozoa, which are not infrequently the result 
of depressed constitutional conditions. 

Entire absence of spermatozoa, i. e., aspermia, May 
be the result of atrophy of the testicles due to disease, 
e. g., orchitis during mumps, or of the persistence of an 
infantile condition from failure of development during 
puberty, e. g., undescended testicles. It may also exist 
in spite of the presence of a normal testicle as a result 
of closure of the epididymis from inflammatory disease, 
which is usually of gonorrheal origin. 

Even in normal semen the number of active sper- 
matozoa is considerably decreased during their progress 
through the male genital canal. The cause of this loss 
is unknown,’ but even when a specimen is placed under 
the miscroscope immediately after ejaculation a con- 
siderable percentage of its spermatozoa (perhaps from 
10 to 15 per cent.) are found inactive, 7. e., dead, and this 
normal loss may be enormously increased by abnormal 
conditions in any part of the canal, and more especially 
by abnormal conditions in the vesicles or prostate. 
Inflammation of the seminal vesicles may produce a 
secretion which is biochemically poisonous to the sper- 
matozoa, or one which is so sticky and tenacious as to 
entangle them mechanically and so annul their useful- 


ness. Inflammation and even chronic congestion of the 


1 It may possibly be due to the effects of fluid friction or mechanical violence 


during their rapid and enforced passage through the tubules and their con- 
volutions. 
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prostate may also cause either of these conditions, and 
may thus produce either relative or complete infertility 
of the male in spite of his possession of excellent testicles 
and originally highly vital spermatozoa. 

The existence of any of these conditions constitutes 
a failure of the mechanism of fertility and one which is 
directly referable to the male. Complete or partial in- 
fertility of the male probably accounts for fully or nearly 
half the sterile matings which exist in the community, 
but the dangers to which the spermatozoa are exposed 
are by no means terminated by their ejaculation from 
the male urethra; on the contrary, an enormous majority 
of those which leave the male alive perish during their 
contact with the secretions of even the most normal 
female genitals, and it is especially for this reason that 
it is necessary to provide them in such enormous numbers 
in order to permit some one of them to reach the ovum. 

The semen with its large percentage of still living 
and motile spermatozoa is deposited in the vagina (Fig. 3) 
and at once mixes with the secretion which it contains. 
The vaginal secretion is normally acid, and even after 
its admixture with the alkaline semen the vaginal pool, 
as it is then called, is usually faintly acid. The spermat- 
ozoa have existed up to now in an alkaline medium and 
are not well fitted to withstand acidity. As was said 
above, they seldom survive for more than one to one and 
a half hours in a normal vaginal pool, and if the vaginal 
acidity is high, become still within a few minutes; though, 
in fact, the acidity is probably only an index to a more 
complex biochemic hostility. 
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The great majority of all the spermatozoa which are 
ejaculated thus perish in the vagina, but a comparatively 
few specially fortunate individuals (perhaps a few thou- 
sand) are so deposited as to survive. Projecting into the 
vagina is the cervix from which there is always a very 
slow escape of alkaline secretion which is much increased 
in quantity at the time of coitus. The cervical secretion 
is normally quite favorable to the spermatozoa, and 
those which happen to be deposited in the neighborhood 
of the cervical opening and within the area covered by 
this secretion may live when all the others die. Thanks, 
then, to their power of individual progress and to their 
habit of heading against a current, some of these may enter 
the cervix and succeed eventually in reaching the fal- 
lopian tube. 

The chance of impregnation is, however, probably 
much favored by another phenomenon. It has been well 
established by direct. experimental observation that in 
the other mammalia there is during coitus a definite 
suction into the cervix by which a portion of the semen 
with its spermatozoa is drawn directly into the cervix 
with its favorable secretion, or even in some instances 
into the cavity of the uterus above. These spermatozoa 
have, of course, not only escaped the hostility of the 
vagina, in whole or in part, but have a much shortened 
journey to make by their own efforts, and there is, there- 
fore, a greatly increased chance that some one of them may 
reach the ovum. Direct experimentation upon this point 
has not been easily possible in the human race, but there 
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is much cumulative, though not absolutely conclusive, 


evidence that a similar suction occurs in the human spe- 
cies. The occurrence of the orgasm, during which this 
suction probably takes place, is then highly favorable, 
though not absolutely essential to impregnation.! 

We must now follow the further progress of these few 
fortunate spermatozoa. They are not infrequently found 
alive in the cervical secretion as late as three to five days 
after coitus, but even in a normal cervix the cervical 
glands secrete a somewhat sticky mucus which mixes 
with the thinner serous portion of the cervical content, 
and at the best many of the spermatozoa become caught 
in this mucus, and, therefore, cease to progress upward, 
and eventually die entangled. The normal cervical se- 
cretion is then chemically favorable, but mechanically 
somewhat unfavorable, to the existence and progress of 
the spermatozoa, many of the survivors of which are al- 
ways destroyed there. 

Those which escape entanglement progress upward 
through the thinner serous portion of the cervical content 
by their own efforts and enter the cavity of the body of 
the uterus where there are seldom more than a few (one 
to five or six) in a low-power microscopic field. The tubes 
open into the uterus by minute openings, and only a few 
of the spermatozoa which reach the uterine cavity are 
likely to find these openings and enter the tube, where 


they should meet the ovum, but the secretion of the 

1 Some vaginal secretions are more favorable to the spermatozoa than others, 
and the phenomenon of impregnation without penetration has been known to 
occur, but is extremely rare. 


46 FERTILITY AND STERILITY 


uterine cavity is thin, serous, alkaline, and in all ways 
favorable to their life and progress, and if a sufficient 
number of active and normal spermatozoa have reached 
the uterine cavity some few of them usually attain the 
tubes. The secretion of the tubes is highly favorable to 
the life of the gametes. Spermatozoa are reported to 
have been found motile in the tube twenty-four hours 
after coitus, but many cytologists believe that their power 
of successfully impregnating the ovum lasts a compar- 
atively short time. 

The remainder of the physiology of impregnation is 
dependent on the presence in the tube of a normal ovum 
at a sufficiently early date after the appearance of the 
spermatozoon; but before entering upon the somewhat 
separate subject of the genesis and release of the ovum, 
it may be well to describe the failures in the mechanism 
which may occur as the result of changes in the vagina 
and cervix. 

It will be remembered that the vaginal content is 
normally biochemically hostile, and that impregnation 
is probably habitually effected by that part of the semen 
which enters into the cervix, but even this portion is 
always more or less mixed with vaginal secretion and its 
cells, as is easily seen under the microscope. When an 

1 The increase of uterine secretion of which we habitually speak as the post- 
coital flow is probably a physiologic provision for washing from the cervical 
canal the vaginal cells (and bacteria) which are drawn into it during the orgasm. 
It is easily seen and appreciated during postcoital examination. It should be 
just enough to make a current which is sufficiently rapid to carry out the inert 


bacteria and vaginal cells from which the cervical cavity is normally free, while 
not so fast that the actively swimming spermatozoa cannot make head against it. 
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extreme degree of vaginal acidity is present, as is the case 
in many sterile women, the increased hostility of the 
secretion may be sufficient to kill even the spermatozoa 
which enter this admixture. A lesser degree of increased 
hostility may leave them alive, but may apparently so 
far decrease their vitality as to render them unlikely to 
survive the remainder of their journey. Further, for some 
- reason not yet fully understood, but which will be dis- 
cussed later, this increased vaginal hostility is usually ac- 
companied by ovarian disturbances, but cases are occa- 
sionally seen in which the vaginal hostility appears to be 
the only obstacle to impregnation, as shown by the oc- 
currence of impregnation after satisfactory disinfection of 
the vagina or after inoculations by autogenous vaccines 
derived from the individual vaginal content. 

The degree of vaginal hostility is suggested by the 
degree of acidity present, and is more fully demonstrated 
by the rapidity with which the spermatozoa die in the 
vagina. It should always be noted and weighed as an 
element in the case. 

It will be remembered again that while the cervical 
secretions always contain a moderate amount of mucus 
in which a certain proportion of the spermatozoa become 
entangled, a reasonable proportion of them normally 
escape the mucus and pass upward to the uterus; also 
that the cervical secretion is normally bacteria free, 
alkaline, and favorable to the spermatozoa, but in the 
presence of any one of many abnormal conditions the 
amount of cervical mucus may be increased and its com- 
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position so altered that all, or almost all, of them become 
entangled in the mucus while in the cervix. Though 
they may then continue in motion, they make no further 
progress, but in the end die from exhaustion while still 
entangled. When these conditions are present in ex- 
treme degree, and especially when they have been long 
continued, and the leukocytosis of the secretion is ex- 
treme, a biochemic hostility usually makes its appearance 
and the spermatozoa are then poisoned and killed. 

Cervical hostility may then be either mechanical or 
biochemic. It is one of the most common of all the 
failures of the mechanism of fertility. It is a very fre- 
quent complication of other failures, but is not infre- 
quently seen alone, usually as the result of conditions 
which interfere with free drainage of the cervical and 
uterine secretions. As has been said above, if the sper- 
matozoa succeed in passing the cervix, some few of them 
usually reach the tube, and one of them may then effect 
conjugation with the ovum. 

Some one of these failures of normality, or of those 
which are to be described next, must be present in every 
case of female sterility. 


Tue JOURNEY OF THE Ovum 


The remainder of the mechanism of fertility which 
is now to be described is concerned with the formation 
of the ovum in the ovary, its release, its passage down- 
ward to meet the spermatozoa, its fertilization by the 
spermatozoa, and finally its attachment to the uterus 
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from which the growing fetus is to receive its nourish- 


ment. Since a number of points in this process which 
are often passed over as unessential are of especial im- 
portance in the argument which follows it may be well 
to precede it by a résumé of the physiology, even though 
it may seem elementary. 

The process of ovulation—i. e., of the formation of 
mature ova and their discharge ready for fertilization— 
is essentially similar throughout the mammalia, but varies 
in some details in the different species in accordance with 
the varying anatomy of their organs and with the number 
of young which are produced at a birth. 

In all animals the ovaries contain at birth an enor- 
mous number of specialized cells which are potential 
ova, and in many of the lower animals, as, for instance, 
in fishes, all or most of them eventually develop into 
eggs,' but with few exceptions succumb to the dangers 
of their environment either before or after fertilization. 
In the mammalia, on the other hand, where all fertilized 
ova are protected within the mother’s uterus, only a 
small proportion of the potential ova ever mature. In 
point of fact, comparatively few of the specialized cells, 
or primordial ova, even begin development, and the 
great majority of these become atretic, U. e., cease de- 
veloping, and are absorbed while still small and contained 
in a partially developed follicle (Fig. 5). Thus even in 


1The eggs of the oviparous species differ from the ova of the mammalia 
only in that in the eggs of the lower vertebrates the ovum contains a larger 
amount of yolk, and is surrounded by the so-called white, from both of which 
the embryos derive their nourishment until they break the shell. 
4 
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the mammalia there is a great waste of the female ele- 
ments, though while they are in a less fully developed state 
than is the case in the male. In the pluriparous animals 
several ova—in the sow, for instance, as many as eight 
or ten or, more—and their follicles become fully developed 
and reach the surface simultaneously. In the uniparous 
animals, on the other hand, as in women, only one com- 
pletely developed follicle is normally present at any one 
time,! and this is important to remember. It is stated 


Fig. 5.—Genesis of ova: a, b, c, etc., represent, very diagrammatically, 
stages in the formation of a mature follicle with its ovum, f, the mature follicle; 
a’, b’, c’, etc., the same earlier stages followed by d’, an atretic follicle, in which 
the ovum has failed and become absorbed. 


that the ovary of the female infant may even contain } 
at birth many actual ova (already developed from the 
primordial cells), but that all such ova degenerate and 
are absorbed before puberty. During childhood the 
ovaries remain quiescent, but with the appearance of 
puberty they take on activity and individual ova begin 
development in considerable numbers. From this time 
until the cessation of ovarian activity at the change of 


1 Note the exception that some twin pregnancies are preceded by the de- 
velopment of two ova simultaneously. 
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life ova in all stages of development are continuously 
present in a normal ovary. 

Each developing ovum is at first surrounded by a 
layer of cells which are to form the future follicle. As 
development progresses the follicle is at first filled with 
a mass of cells derived from this original layer, but quite 
early in the process of the development of the follicle the 
so-called liquor folliculi appears among these cells. 
Throughout the greater part of its development the ovum 
is attached to one side of the follicle by the cells which 
surround it, but in the final stage it becomes detached and 
floats in the liquor. Most of these developing ova, 
however, undergo atresia, t. e., degenerate, at one or 
another stage of their development and before they 
become mature. 

As development progresses the ova move deeper into 
the ovarian tissue, but during the later stages of develop- 
ment again move outward, and the mature ovum finally 
protrudes partially from the surface. The wall of the 
protruding portion of the follicle then thins and finally 
ruptures, when the ovum is washed out with the escap- 
ing liquid and is received by the fallopian tube. The 
mucous membrane of the fallopian tube is furnished with 
ciliary cells which move their cilia continuously to and 
fro like oars and create a current downward in the serous 
secretion of the tube. This current is believed to favor 
the entrance of the mature ovum into the tube and to 
propel it onward through the tube. The current is, of 
course, very gentle, probably hardly perceptible, and 
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although it is sufficient to float the ovum onward, the 
spermatozoa are able to progress against it. When a 
spermatozoOn comes in contact with the ovum, it im- 
mediately penetrates into its substance, when the tail 
disappears, but the rest persists as the male pronucleus 
ready to unite with the female pronucleus, which is the 
essential and active portion of the ovum. This union 
of the spermatozoén and ovum completes the process of 
fertilization. 

The processes of cell division and multiplication 
(which are initiated by the chromatin content of the 
fertilized ovum), and the formation and subsequent his- 
tory of the chromosomes and their derivatives, which 
govern the further development of the embryo, form 
one of the most interesting chapters in the physiology 
of reproduction, but they are beyond the purpose of 
this chapter and will not be further referred to here.! 

The fertilized ovum passes slowly onward under the 
influence of the fallopian current and is discharged into 
‘the uterus. Here it is believed to dissolve for itself a 
hollow in the mucous membrane of that portion of the 
uterus against which it comes to rest. The cells of 
the mucous membrane in its immediate neighborhood 
then undergo a rapid development by which they sur- 
round (Fig. 6) and eventually enclose the developing 
ovum, thus forming the maternal decidua. The further 
development of the ovum constitutes the process of 
normal pregnancy. 

1 Compare Chapter XVII. 
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One further process which has been as yet omitted for 


the sake of clearness, but which is an essential element in 
the mechanism of fertility, must now be summarized 
from the point of view of sterility. 

After the discharge of the ovum and of the liquor 
folliculi the ruptured follicle closes and undergoes a 
series of changes which result in 
the formation of the interesting 
structure which is known as the 
corpus luteum. The fully formed 
corpus luteum consists of large cells 
of bright yellow color, which are 
known as the luteal cells, surround- 
ing a central mass of connective 
tissue, which also extends by fine 
filaments between the luteal cells 
and into the ovarian stroma around 
it. This connective tissue contains ; 
numerous blood-vessels, so that the an ee Fueh rap earns 
corpus luteum in its final stage is of the ovum. (For the sake 


B of simplicity the unessential 
highly vascular - details of the newer theories 


The exact method by which eee bes ne 
the luteal cells originate and much 
of the cellular part of their subsequent history are still 
the subject of controversy and have given rise to an 
enormous literature. These histologic points are, for- 
tunately, not of direct concern to our purpose, and 
no attempt will be made here to even summarize this 
literature, but the function of the corpus luteum as a 
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whole, its subsequent history, and its abnormalities are 
of much importance, and must now be reviewed. 

The fully formed corpus luteum (Fig. 8, p. 57) is 
about the size of a cherry. If the ovum which has been 
discharged does not become fertilized the corpus is 
known as the corpus luteum of menstruation. It then 
persists in mature form but a few days, after which it 
degenerates, decreases rapidly in size, and disappears 
in a few weeks; it loses all functional activity in the 
first weeks of the catamenial interval and has become 
little more than a mere cicatrix before the appearance 
of the next menstruation. If, on the other hand, the 
ovum meets a spermatozoon and is fertilized, the corpus 
not only persists, but enlarges, until in the human ovary 
it may reach the size of a walnut. It is now known 
as the corpus luteum of pregnancy, and persists until 
after the birth of the child. 

The function of the corpus luteum was long a matter 
of controversy, and in some details is still a subject on 
which conflicting views are maintained, but the main 
facts have become undoubted. It is now believed that 
it acts as a gland of internal secretion, that it governs 
the reception of the fertilized ovum by the mucous 
membrane of the uterus (the maternal portion of its 
nidation), and that it prevents the occurrence of further 
ovulation throughout the period during which it is in 
full activity. Its presence is, therefore, essential to the 
process of nidation. It will be seen later in this chapter 
that its abnormalities are of causative importance in ~ 
certain cases of sterility. 
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The failures of that part of the mechanism of fertility 


which are concerned with the genesis of the ovum, 
its descent, fertilization, and nidation, must now be con- 
sidered. 

The ovaries may under certain conditions fail to pro- 
duce or release the ova, and such a woman is, of course, 
completely sterile so long as this condition of non-ovula- 
tion persists. 

We shall not here discuss the functional inactivities 
of the ovaries which characterize infancy, the persist- 
ence of infantile conditions from arrest of development, 
or old age, but shall limit ourselves in this chapter to 
a consideration of the ovarian conditions which inhibit 
ovulation in mature and previously active ovaries. 
Such non-ovulating ovaries are seen under two forms. 
In some cases the ovum degenerates and disappears 
(7. e., undergoes atresia) after the follicle is near maturity 
and at, or even when projecting from, the surface. 
The follicle then fails to rupture and often tends to per- 
sist for a long time. On inspection of such ovaries 
several or many such persistent follicles are seen, and the 
follicular cysts so created are often considerably larger 
than the ordinary mature follicle. When they protrude 
from the surface the ovary may even; approach in appear- 
ance that of a pluriparous mammal. A distinguishing 
characteristic of such ovaries is their alteration in shape 
and tension. The normal ovary is a rather soft, elastic, 
and flattened organ (Fig. 7), while the ovary which con- 
tains persistent follicles is swollen, rounded, and tense. 
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If this condition persists long enough the connective tis- 
sue of the surface of the ovary is likely to become so 
dense and thickened as to make the rupture of succeed- 
ing follicles difficult or impossible. 

Even in this stage such ovaries tend to return to the 
normal and to develop and release the ova normally if 
the retained follicles are emptied or removed and the 


Fig. 7.—Diagram to illustrate the altered shape of a non-ovulating ovary 
with persistent follicles: a, The normal ovary as seen in cross- and longitudinal 
section; b, an ovary with many persistent follicles seen in cross- and longitudinal 
section. 
tension on the ovary relaxed, by operation, in connection 
with the removal of the causes which originated this con- 
dition. : 

In another class of ovarian infertility the ovaries con- 
tain abnormally persistent corpora (Fig. 8). In some 
such cases the ovary is enlarged by a single corpus, in 
which the yellow luteal layer is plainly apparent, even 
though it has become cystic by the degeneration and 
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disappearance of the central plug and its replacement 
by fluid, as often occurs in long persistent cases. In 
other cases inspection of the ovaries shows the presence 
of numerous persistant corpora in differing stages of 
slow absorption, the more recent showing the luteal 
cells, while the others exhibit differing stages of their 
gradual disappearance. Even if in such cases only one 
ovary is affected, the other is always in a quiescent and 
non-ovulating state. It will be remembered that ovula- 
tion is habitually absent during the persistence of a corpus 
in either ovary. 


Fig. 8.—A persistent corpus luteum, diagrammatic: a, The corpus. During its 
persistence all follicular development terminates in atresia. 


In cases of persistent corpora lutea menstruation is 
usually somewhat decreased, and, without entering into 
other phases of the complicated physiologic question of 
the probable influence of abnormal persistence of func- 
tion on the part of the corpus, it may be stated that such 
cases are always sterile so long as the persistent corpus 
or corpora are allowed to remain in the ovary, but that 
relief of the distention of the ovary by an operative 
removal of the corpora and of the underlying causes 
which have produced this abnormality is almost always 
followed by a return of normal function in the ovaries, 
and the appearance of pregnancy may then be looked for. 
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Again, even though the ovaries produce and release 
normal ova, fertilization fails unless the ovum progresses 
onward into the tube. 

The tubes open directly into the peritoneal cavity, 
which is the only instance in the mammalian body in 
which a mucous membrane is in direct continuity with 
a serous cavity, and it is characteristic of the tubes that 
at the appearance of the slightest inflammation in their 
mucous membranes their fimbriated ends become closed 
by localized peritoneal adhesions, thus protecting the 
individual from a generalized peritonitis. This closure, 
of course, absolutely prevents the entrance of the ovum 
into the tubes and constitutes an absolute sterility, 
which is discussed at length in an ensuing chapter. 

Again, even though the ovum enters a normal tube 
and meets the spermatozodn, there are still several 
possible failures in the mechanism of fertility which, for 
completeness, must be at least mentioned here. 

The fertilized ovum may fail to undergo normal seg- 
mentation and, consequently, die in utero. Again, 
failure of nidation may result from abnormal conditions 
in the mucous membrane of the uterus or from failure 
of the fertilized ovum to perform its part in the attach- 
ment, but these several failures in the ovum after fer- 
tilization has occurred constitute the causes of mis- 
carriage, and, as the importance of this subject warrants 
its full discussion in a later chapter, they will receive 
no further mention here. 


Section II 


THE DETERMINING CAUSES OF 
STERILITY IN THE FEMALE 
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CHAPTER IV 


CHRONIC PASSIVE CONGESTION OF THE 
PELVIC ORGANS 


Our first section culminated in a chapter which 
described the mechanism of fertility and the altered 
physiologic conditions which may interrupt this mech- 
anism, and convert it into what might be called a mech- 
anism of sterility. One or more such changes in the 
mechanism of fertility are always present in one or the 
other partner to a sterile mating, and they furnish the 
means by which the successful conjugation of the sper- 
matozoon and ovum is prevented and by which the ster- 
ility is established; but for a satisfactory comprehension 
of any case we must go a step further, we must study the 
causes which produce these changes in the mechanism. 

Since any change in the mechanism of fertility which 
is producing the sterility in the given mating is itself 
merely the result of an underlying cause, the only logical 
and successful method of treatment is to discover and 
remove the cause (or causes) which have produced that 
change in mechanism in the individual case. To give 
an example, a chronic congestion which alters the nutri- 
tion of the mucous membranes and so produces abnormal 
secretions which wash away or otherwise destroy the 


spermatozoa may be produced in the female by local 
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lesions such as displacements, lacerations, or new growths. 
It may, on the other hand, appear in wholly normal 
organs as the result of unwise conduct of the marital 
relation, or it may be one of the results of a constipation 
or of some general circulatory disorder. Any one of a 
similar multiplicity of causes may produce almost any 
one of the alterations of mechanism which occur in either 
sex. Treatment must then be directed not merely to 
the individual change of mechanism, but to the cause 
which produced it. 

This section and the next will be devoted to the con- 
sideration of these underlying causes in the two sexes. 

Chronic passive congestion is never a primary con- 
dition. It, moreover, tends, when once established, to 
be long continued, and since it may then be in itself a 
cause of many of the disturbances in the mechanism of 
fertility, it occupies a position which lies between the 
mechanism of fertility and the primary causes of its. 
disturbance which are to be described in this and the 
succeeding section. It is equally important in both sexes, 
and since references to it both as a cause and an effect 
will occur in almost every chapter throughout the book, 
its importance seems to warrant the devotion of this. 
brief special chapter to its consideration. 

It is very essential to a clear comprehension of this. 
subject that we should make, and bear in mind through- 
out, a sharp differentiation between the active conges- 
tions which are normal and the passive congestions which, 
are always abnormal. The general term “congestion’” 
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is too frequently employed by the profession in a vague 
and loose way and with neglect of this important dis- 
tinction. There is, of course, a very essential difference 
between the acute congestions which are due to an in- 
crease in the arterial supply of an organ, and the chronic 
passive congestions in which the condition present is 
a dilatation of the veins and a distention of the organ 
by venous blood.! 

In active congestion with dilatation of the arteries 
and a normal condition of the veins, the circulation in 
the organ is rapid, and it receives an abundance of fresh 
and useful blood. Some degree of active congestion is 
physiologically and normally present when any organ 
is in a state of high functional activity. The active con- 
gestions are then physiologic in nature. They usually 
affect the whole system of organs which are concerned 
with the particular function that is at the moment in 
operation. 

In the chronic passive congestions, in which there is 
dilatation of the veins without any great increase in 
the arterial supply, there is, on the other hand, a slow 
circulation of venous (that is, of partially exhausted) 
blood. This condition is never normal, it always leads 
to inactivity, and usually to functional derangement 
of the organs so affected. It may be caused by any 


1The condition of the general circulation should always be known, since 
such an abnormality as, for instance, a leaking valve in the heart may make a 
tendency to passive congestion throughout the body, but though any such 
condition must be allowed for, our special subject here is the congestions which 
are localized in one organ, or system of organs, as a result of conditions peculiar 
to those organs. 
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obstruction to the venous return from an organ; and in 
that case is usually limited to the single organ, or even 
part of it, which is drained by. the obstructed veins. 
It may also be a result of too great frequency, or too 
long continuance, of the otherwise normal, active con- 
gestions; and even in this case is frequently localized, 
or essentially localized, in some one organ of the given 
physiologic system. 

Passive congestion may occur in any portion of the 
body, but a brief consideration of the physiologic peculi- 
arities which characterize the circulation of the genital 
organs in both sexes will show at once the reasons for 
its greater importance in these organs than in any 
others. It is, of course, well known that dilatation of 
the erectile tissues which are present in the generative 
organs of both sexes is in part due to the physiologic 
appearance of obstruction to the return of venous blood, 
but it occurs when the organs are functionally active. 
The arteries are then dilated, the character of the blood 
with which the tissues are temporarily overfilled is 
arterial, and with the disappearance of the stimulus which 
has caused the dilatation the organs empty promptly 
and completely. This is, then, in effect an active conges- 
tion of functional origin and is normal and innocuous. 

In the course of the succeeding chapters it will be- 
come easily apparent that the chronic passive conges- 
tions which occur in these organs have, as would be ex- 
pected, a quite different character and _ significance. 
They are always abnormal and long continued. In them 
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the organs are distended by venous blood, and edema of 
the tissues, with increase in the quantity of the secre- 
tions of the mucous membranes, are inevitable conse- 
quences of this condition. Hyperleukocytosis appears 
sooner or later, and genital mucous membranes in this 
condition seem peculiarly liable to infection, either as- 
cending or, possibly at times, of hematogenous origin. 
The tubular glands of the cervix or prostate usually 
become distended by the increased secretion, and if the 
mildest infection enters them it tends to become localized 
and long persistent. 

Chronic passive congestion is, in short, a condition 
which contributes importantly to many of the failures 
in the mechanism of fertility, and its presence should 
never be overlooked in the analysis of any case of ster- 
ility. 


CHAPTER V 


COMPLETE AND PARTIAL ARRESTS OF 
DEVELOPMENT 


THE development of the genetic or reproductive or- 
gans varies from that of the somatic or general system, 
in that while the development of the somatic system is 
steady and progressive from birth, through infancy and 
childhood, into maturity, the organs of the genetic 
system of either sex remain arrested and infantile until 
the period of puberty supervenes. These organs then 
develop with great rapidity and often become essentially 
mature well before somatic development has been wholly 
completed. It is sometimes well to warn parents that 
both boys and girls of very immature general appear- 
ance are frequently capable of reproducing the species. 

Arrests in the development of the reproductive organs 
may occur either during the intra-uterine life of the fetus 
or at the time of puberty, and these two varieties of 
arrested development are essentially different in their 
relation to our subject. 

Arrests during intra-uterine life result in easily 
recognized gross abnormalities which are thoroughly 
familiar to every gynecologist. In some cases, such as, 
for example, an absence of the vagina with rudimentary 


uterus and ovaries, they are irremediable, and so far 
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complete that puberty does not appear. These are the 
complete arrests of development. In other cases the 
arrest is merely partial, and results in the presence of 
abnormalities of shape in the organs, such as double 
vagina or uterus, or both, and imperforate hymen or 
os uteri. In these cases puberty not only appears in 
due course, but may even result in complete develop- 
ment of the organs, though still in their abnormal forms. 
The diagnosis of all these cases is ordinarily easy. Their 
treatment is always operative, its principles are thoroughly 
understood, and may be found in any text-book. They 
are usually detected and given the appropriate treat- 
ment by the first gynecologist who sees the case. For 
all these reasons they are outside the scope of this book 
and will receive no further mention here. 

Arrests of development at the time of puberty may 
be either partial or complete. 

Complete arrest at this time is comparatively rare. 
In such cases the organs remain infantile and menstrua- 
tion does not appear. In some of them the woman is 
decidedly masculine in appearance, but in many others 
the secondary sexual development is fairly complete, 
i. e., the woman is feminine in figure and appearance, 
and the abnormality is detected only on vaginal exam- 
ination. 

Partial failures of conpubertal development are, on 
the other hand, extremely common. The functional 
effects which result from them are responsible for a 
large fraction of all the sterilities which are met with 
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in practice, but they do not produce evident gross ab- 
normalities, they are not easily detected, and have 
attracted but little attention. To their consideration 
this chapter will be devoted. 

The age at which puberty appears varies considerably 
with the climatic and other conditions of the environ- 
ment. In girls in temperate climates and under the 
ordinary conditions of civilization the begimnings of sex- 
ual development usually occur at about twelve, and the 
process is, as a rule, substantially completed at fifteen 
to sixteen. Menstruation appears at about the middle 
of the process and conception is possible from about this 
time. 

At about twelve the child has a vagina, uterus, tubes, 
ovaries, breasts, etc., which differ but little, if at all, 
from those of the newborn infant, and the proportions 
of her bones and muscles (it. e., her figure) differ but 
little from that of a boy of the same age. In somewhat 
less than four years she develops the organs of a mature 
woman, and with their development her bones, muscles, 
and many other organs undergo extensive changes which 
are known as the secondary sexual characteristics, and 
which give her the appearance and the functional peculi- 
arities appropriate to her sex. In point of fact, in the 
woman the activities of almost every organ in the body 
are modified to a greater or less extent to fit her for the 
varying phases of the menstrual month, and for the 
greater changes incident to pregnancy, labor, and nursing. 

The demands made upon the general health by this 
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rapid development of the sexual organs and by the 
correlated changes in the general physiology are greater 
than is generally realized, and in the present state of our 
civilization, with its many other demands upon the 
growing girl, partial failures in this development—partial 
persistences of infantile conditions—are extremely com- 
mon and are often of great genetic significance.! 

Such failures of conpubertal development occur in 
every degree, from those in which the examination of a 
mature woman shows her to have absolutely infantile 
ovaries, tubes, and uterus (and in the most extreme 
cases even an infantile vagina), to those in which the or- 
gans are otherwise normally developed, but in which 
there is an abnormal degree of anteflexion of the cervix, 
which is, in fact, a partial persistence of an infantile 
condition in this organ, and should, therefore, be classed 
as a developmental failure. 

Complete failure of puberty and the persistence of 
an actually infantile condition of the uterus, tubes, and 
ovaries in a woman of mature age constitutes a sterility 
which is usually permanent and irremediable, but, as 
has been said, this condition is, fortunately, rare. The 
lesser degrees of failure of development—the under- 
developments of one or all of the organs—are, however, 
common; and, indeed, the less the degree of under- 


1In the male the physiologic changes of puberty are far less fundamental 
and far reaching and failures of development are therefore far less common than 
in the female. For this reason educational and other strains upon the girl of 
from twelve to sixteen, cannot be judiciously pushed to anything like the extent 
which is permissible in the case of her brother. 
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development, the more common it is. In cases in which 
such a woman marries early in life and while still young 
enough to have some of the developmental impulse still 
present, these underdevelopments of minor degree may 
disappear spontaneously as the result of a renewed growth 
which often appears under the stimulus of the marital 
relation. In similar cases in which marriage is deferred 
until the individual is wholly mature and the pubertal 
impulse has been wholly lost, the arrest is usually per- 
manent, and frequently causes a sterility which is per- 
manent if left without treatment, but which is in these 
minor arrests usually promptly remediable if recognized 
and properly treated. 

The existence of any degree of underdevelopment 
in the organs always implies some degree of imperfection 
in their functional activities, and therefore involves a 
liability to failures of function under strain. During 
maidenhood the only stresses which are placed upon the 
organs are those incident to menstruation, but with the 
adoption of a physiologically active sexual life other 
stresses are imposed, and in many individuals of this 
type, whose organs have functionated normally up to the 
time of marriage, the supervention of the marital relation 
with its recurring congestions institutes the changes in 
the secretions and in the ovaries which have been des- 
cribed in Chapter III as constituting failures in the 
mechanism of fertility. These changes are in such cases 
at first slight, but they progressively increase, and, in 
consequence, women of this type who come under expert 
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observation after a short period of sterile married life 
are usually more easily relieved than those who have 
been long married before receiving proper treatment. 
Yet this class of cases, even when taken as a whole, is 
more amenable to treatment than any other. It consti- 
tutes more than a quarter of all the female sterilities 
which we see, and in it treatment has yielded nearly 
80 per cent. of successes, even though the list includes 
many cases which have been first seen after many years 
of sterile married life. 

A large series of cases of this nature necessarily 
presents so many variations in detail that to describe all 
of them would expand this chapter to an extent incom- 
patible with the scope and plan of the book as a whole, 
but it is believed that a description of the most common 
type will so far elucidate the subject as to enable the 
intelligent practitioner to recognize the varieties as they 
appear in practice and to devise the appropriate treat- 
ment with which to remedy them. 

In the most typical cases the general appearance of 
such women is fairly distinctive.t. In really typical cases 
of this class the woman is slight, has small breasts, and 

1 Since arrested development of any organic system is usually accompanied 
by the stigmata of underdevelopment in other regions it would be expected, 
a priori, that such cases would show some signs of general underdevelopment, 
and this is the rule; but we may note here that the genetic and somatic systems 
are so far separated that exceptions to this rule do occur. Instances are, in fact, 
seen where women of mature and thoroughly feminine appearance are found on 
examination to have genetic underdevelopment of considerable or even high 
degree, and this possibility must be remembered; yet, as a rule, even in these 


instances some suspicion of the nature of the case appears to the expert on mere 
inspection of the woman. 
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her figure shows the long, straight, boyish lines which are 
characteristic of immature individuals of both sexes. 
They are not infrequently undernourished as well. A 
noticeably small, plump type of woman with small breasts 
which on palpation contain almost no breast tissue, and 
with a history of scanty menstruation and but slightly 
active sex impulses, is also not uncommon.! 

On examination the vagina, though often rather small, 
is usually developed to within the limits of normal vari- 
ation, and the uterine body in the type case tends to 
the small normal, the intermediate portion being often 
smaller and less firm than the fundus. In the type case, 
however, the cervix is always less developed, 1. e., less 
remote from the infantile in size and shape than any 
other portion of the organ (Fig. 9). It is always sharply 
anteflexed and the os is small or even pinhole. When 
it is urged backward by the examining finger it is found 
to be more or less fixed in its forward position by an 
overfirm attachment to the tissues about the symphysis. 
This is due to an arrest of development in the sub- 
pubic fascia first definitely described by Goffe, and com- 
monly known as Goffe’s ligament, though this is an 
incorrect term, as it is really a somewhat broad fascia. 
It is an analogue in the female to the triangular fascia 
of the male and is the only rigid attachment of the 
uterus. Its undue shortness and consequent tension is 


1In this tatter type of woman some evidence of thyroid or pituitary de- 
ficiency may frequently be obtained, and it is to be hoped that with increasing 
knowledge this fact may furnish us with methods of care during puberty, which 
will prevent the occurrence of this class of failures. 
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the essential feature in the production of the anteflexion 
which is always present and which is of much functional 
importance in cases of arrested development. 

This condition of sharp anteflexion is normal in the 
uterus of infancy and childhood, and at that time is 


Fig. 9.—Mesial section through a uterus with fixed anteflexion of the cervix, 
diagrammatic: 1, 2, and 3 represent the lines of force due to the action of (1) 
Goffe’s fascia, (2) the round ligaments, (3) the uterosacral ligaments, rather than 
those structures themselves; 4, the obstruction from angulation is at the region 
of the internal os. The cervical canal is shown distended by retained secretion 


behind a pinhole external os. 


harmless, since the uterus is inert and non-functional, 
but it should normally disappear before the menstrual 


function appears. 
The uterus is, in effect, a thick-walled flexible tube, 


and the mechanical condition produced by forced ante- 
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flexion is closely similar to that which is easily illustrated 
by sharply bending a rubber tube. 

Even in the extreme anteflexion which is character- 
istic of the thoroughly underdeveloped cervix the passage 
around the angle is undoubtedly sufficient for daily 
uterine drainage until some circumstance occurs to in- 
crease the sharpness of the flexion or to increase the 
amount or thickness of the fluids which must escape, 
but both these phenomena appear with the occurrence 
of menstruation. 

At the beginning of the menstrual period the uterine 
and cervical walls become congested, 1. e., swollen by 
an increased supply of blood. With this swelling the an- 
terior wall is so crowded in the angle that the uterus 
would necessarily straighten out if it were not for the 
action of the uterine ligaments, but the round ligaments 
hold the fundus forward, the uterosacrals draw the mid- 
portion of the organ backward, and the shortened Goffe’s 
fascia holds the cervix firmly forward (Fig. 9). The 
inevitable result of this fixed position and of the increased 
thickness of the anterior wall and, indeed, of the uterus 
as a whole as its walls fill with blood, is an increased sharp- 
ness of the bend at the point of flexion, and with this 
the anterior and posterior walls are, of course, pressed 
more closely against each other, and the necessary drain- 
age of the organ is lessened or at times annulled. At 
the same time the amount and consistency of the uterine 
flow is greatly increased by the appearance of the men- 
strual blood. In those cases in which the persistence of 
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the infantile condition of the cervix is of high degree and 
the body of the uterus is at the same time large enough 
to furnish an active menstruation, which is the type 
condition, dysmenorrhea appears from the start. The 
first menstruation is more or less painful, each such 
disturbed menstruation tends to leave a little chronic 
congestion behind it, and the dysmenorrheic pain, there- 
fore, tends to increase and become habitual. Such dys- 
menorrhea and the chronic congestion throughout the 
month which it eventually establishes then usually create 
the changes in the secretions and often in the ovaries 
which constitute the corresponding failures in the mech- 
anism of fertility, and which frequently exist in these 
cases even in advance of marriage. 

If the degree of anteflexion is less extreme it may 
fail to produce dysmenorrhea or other consequences 
during maidenhood, and some few such cases may be 
fortunate enough to become pregnant immediately after 
marriage, but if this fails and the frequently recurring 
congestions of married life are added to those of men- 
struation, chronic congestion soon becomes established, 
and the increased sharpness of the obstruction in the 
uterus becomes constant. There is not only an appearance 
of postmarital dysmenorrhea, but the daily drainage of 
the ordinary uterine secretions becomes insufficient; 
between the effects of lack of drainage and the increased 
amount and stickiness of the cervical secretion which 
is a direct consequence of a chronic congestion, they 
become impermeable to the spermatozoa, and from this 
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fact alone an effective failure in the mechanism of fer- 
tility has become established. If this condition is al- 
lowed to persist during a number of years of married life 
the cervical obstruction not only tends to increase, and 
to result sooner or later in one of the mild infections 
of the cervical secretions,! but for some reason, which is 
as yet obscure, the loss of ovarian function which forms 
another step in the mechanism of sterility usually fol- 
lows; and hypertrophy of the uterine mucous membrane 
or even endometritis, and consequent loss of nidation is 
also frequently coincident. 

This is briefly the natural history of the type case, 
but the practitioner must remember that he will see 
every possible degree of variation in the proportionate 
underdevelopment of the cervix and uterine body, and 
also of the tubes and ovaries, and that the symptoms 
and consequences will vary with these variations. 

In some cases the dysmenorrhea will be slight or ab- 
sent; in some it will be prominent; in some cases the 
increase in consistency and amount of the cervical se- 
cretions will be promptly followed by a heavy leukocytosis 
(the result of some slight degree of infection); in others 
this complication will not appear for a long time. In 
some cases loss of ovarian function follows almost at 
the start; in others it appears late. 

Careful study of the whole uterus by palpation and of 
the shape of the orifice and canal with the sound; in com- 


1The absence or decrease of the downward current which results from 
inspissation of the secretions of course favors the entrance of bacteria from the 
vagina. 
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bination with estimation of the degree and character 
of the alterations in the secretions of each part of the 
canal as observed by the microscope, together with esti- 
mation of the size.and shape of the ovaries, if possible 
in the varying phases of the menstrual month, will show 
the attendant the reasons for the variations in the symp- 
tomatology. With increasing experience the exact con- 
ditions of each case and the choice of expedients for their 
relief will become clear to his mind. 

When the underdevelopment is either chiefly or wholly 
confined to the cervix and does not lead to essential 
alterations in the secretions during maidenhood, when 
the other conditions, including high fertility in the hus- 
band, are such that prompt pregnancy follows matri- 
mony, the rapid development of the organ as a whole 
which is a part of pregnancy is the end of all trouble, and 
this is usually followed by a corresponding increase of 
development in the secondary sexual characteristics. 
These are the women who develop and improve in all 
ways with maternity, as every one has at times seen. 

These cases are promptly and thoroughly remediable 
if the anteflexion of the cervix is relieved and drainage 
restored by a simple plastic operation, which should, 
however, be preceded, as a rule, by a dilatation and curet- 
age. The curetage of the cervix should always be deep, 
thorough, and followed by disinfection with iodin or 
iodophenol. If the character of the secretion shows 
that the uterine mucous membrane is considerably 
altered in character, light curetage of the cavity may be 


78 FERTILITY AND STERILITY 


indicated, and if an actual hypertrophy is present, 
deeper curetage of the cavity may be proper, but the per- 
formance of each of these steps should be weighed in 
accordance with the conditions in each individual case. 

If the os uteri has been anything but ample, its per- 
manent enlargement should be the next step. No mere 
dilation should be trusted, since recontraction almost 
always recurs within a few months.’ 

At the conclusion of the discission the anterior vaginal 
wall should be incised transversely just above its cervical 
reflexion, Goffe’s fascia should be exposed and also 
divided transversely. All the anterior tissues should 
then be separated from the cervix by blunt dissection 
with the finger, which should be carried high and widely 
to both sides; and the incision should then be closed by 
transverse sutures, thus elongating all the anterior at- 
tachments and throwing the cervix back into the hollow 
of the sacrum. Quite free hemorrhage is sometimes en- 
countered during the operation, but since the only ves- 
sels divided are those in the vaginal plate, it will be en- 
tirely controlled by a careful suture. At the conclusion 
of this operation the cervico-uterine canal will be straight, 
the anteflexion having been disposed of, and permanently 
good drainage is an almost invariable result.2, Such drain- 
age in itself establishes a tendency toward a disappear- 


1In the very few cases in which pinhole os occurs without much anteflexion 
and in which study of the secretions shows that the alterations which ordinarily 
follow retention have not as yet occurred, a simple dilatation may occasionally 
be followed by a prompt pregnancy, but this result is exceptional. 

? Consult also Chapter XX, on Surgery of Sterility, p. 249. 
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ance of the disturbed conditions in the mucous membranes, 
but some subsequent office treatment of them is fre- 
quently necessary, and, if so, should be continued until 
microscopic examination of the secretions shows them to 
be entirely normal. 

In conpubertal anteflexion of the cervix the routine 
dilatation and curetage which is too often applied to 
sterile women in a happy-go-lucky spirit and without 
the plastic is usually worse than useless. Its effect is 
purely temporary, the vicious condition reappears before 
the secretions have had time to return to the normal, and 
the woman has not only undergone an ineffective opera- 
tion, but is often the worse for it, since the deep curetage 
of the uterine body which many practitioners indulge 
in often decreases and disturbs menstruation for a long 
time after its performance. 

We cannot too strongly condemn the use of the intra- 
uterine stem in these cases. It is sometimes attractive 
because its use is easy and convenient for the practitioner, 
and because there is no doubt that it is occasionally 
followed by pregnancy, but the percentage of results so 
obtained is no more than a small fraction of those which 
follow a properly executed plastic operation, and unless 
prompt pregnancy follows the subsequent chances of the 
woman are always very greatly diminished and sometimes 
destroyed by its use. The cervical mucous membrane 
at the angle of anteflexion usually undergoes necrosis 
from the pressure of the stem, and is then replaced by a 
cicatrix which often contracts progressively, and which, 
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probably, always results in the end in a disadvantageous 
alteration of the cervical and uterine secretions. Many 
cases are, moreover, permanently sterilized by closure 
of their tubes from infection occurring during the use of 
the stem, and this is one of the instrumentations after 
which such a closure often occurs without exciting symp- 
toms of degree sufficient to attract attention. 

Cases of the underdeveloped type, in which dis- 
turbance of the mechanism of sterility is limited to the 
cervical secretions only, are seen from time to time and 
are always very favorable, but they form a very small 
_ fraction of the class. In many cases early, and probably 
in all such cases later, failure of ovarian function super- 
venes, and on sufficiently close observation the ovaries 
are found affected.2, In some few of such cases local 
depletion and careful constitutional treatment of general 
physiologic disturbances may be enough to restore ova- 
rian activity, but more often a conservative operation on 
the ovaries must be performed. This is, of course, ab- 
dominal and consists essentially in the relief of tension 
in the ovary by evacuation of its contents by puncture or 
dissection of the retained follicles, or by resection of por- 
tions of the ovary, together with scarification of its sur- 
face if necessary, the selection of the appropriate method 
being determined by the situation and character of the 
offending bodies. With increasing experience the choice 
becomes increasingly easy, and with a judicious deter- 


1 Consult Chapter VI, p. 89. 
2 Compare Chapter III, p. 55. 
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mination of the means employed the percentage of per- 
manent relief to the ovaries is exceedingly high. 

The ovarian operation is not likely to be successful 
unless it is performed in combination with the institution 
of uterine drainage by the plastics, but the combined 
operation is not severe and the results obtained are good. 


SUMMARY 


The type case shows both localized and general failure 
of development. 

The disturbances in the mechanism of fertility by 
which the sterility is finally produced are the appearance _ 
of hostile secretions as a result of imperfect cervical drain- 
age, and later the arrest of ovulation which appears to 
be associated therewith. 

The treatment is usually operative. 

The prognosis is good. 


6 


CHAPTER VI 


THE SPECIFIC AND NON-SPECIFIC INFECTIONS 


In dealing with the infections in ordinary practice 
the gynecologist is usually concerned only with their acute 
stages and the convalescence therefrom. Their signs, 
symptoms, and treatment from this standpoint are 
covered by all the text-books and will not be repeated 
here. In the treatment of cases of sterility the infections 
must be approached from an entirely different stand- 
point. Such cases usually present only the remote con- 
sequences of former and long past infections. The 
physical signs which represent the presence of these 
quiescent lesions are often so slight that they escape 
detection by routine methods of examination, and the 
symptomatology is often trifling and obscure. It is 
usually considered entirely unimportant by the patient, 
yet conditions of such apparently trifling nature may be 
entirely sufficient to cause permanent sterility. 

The nature of the specific infections is so well under- 
stood that this chapter will deal with them briefly and 
only from this standpoint. It must deal at greater length 
with the milder infections which are due to other or- 
ganisms. These infections are of great importance to 
sterility not only because they are often so mild as to 


have been unnoticed and are acquired from sources of 
82 
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infection which are not always thought of, but also 
because they are very frequently met with in the class 
of cases which consult us for sterility. 


Tue Speciric INFECTIONS 


_ Tuberculosis appears in the genital tract of the woman 
chiefly in the form of tubercular salpingitis, and this in- 
fection is most apt to occur at or about the time of 
puberty. From the original focus in the tubes the dis- 
ease, if unchecked, may spread to the abdominal cavity 
thus leading to a tubercular peritonitis, or in rare cases 
to the tissues of the uterus and cervix. Practically 
speaking, we are, however, concerned from the point 
of view of sterility only with the milder cases which 
have been limited to the tubes. When such cases are 
seen in later years there is usually little or no genital 
symptomatology, but on careful palpation under anes- 
thesia the tubes are sometimes palpable as small, firm, 
resistant bodies in the upper portion of the broad liga- 
ment, and in any event insufflation will show them to 
be closed. At operation such tubes usually prove to be 
slightly thickened and to contain at intervals small quan- 
tities of cheesy material. If, as is usual, both tubes are 
affected, the prospect of pregnancy is practically nil. 
The differential diagnosis between old tuberculosis and 
other and more hopeful causes of closure is often diffi- 
cult or impossible without an abdominal incision, but 
weight should always be given to any history which is 
suggestive of tuberculosis in early life. 
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It has long been known that Syphilis during its active 
stages usually produces practical sterility in the form of 
repeated miscarriages. It is less generally recognized 
that it very frequently produces complete sterility in the 
form of death of the impregnated ovum before its escape 
is recognizable; and probably also in many cases by de- 
crease of the vitality of the gonads, in either sex, to a 
degree sufficient to prevent impregnation. This is, 
however, often a fact, and the disease is so far an effective 
and common cause of sterility that the possibility of 
its presence should be considered in every case of sterility, 
and if the general examination of either patient raises 
the slightest suspiction of it a Wassermann should be 
taken, even though all possibility of the disease is denied. 
In our experience a positive result has not infrequently 
been obtained in cases where it has been least expected. 
In such cases it is not only unlikely that pregnancy will 
be obtained without treatment of the syphilis, but it 
is, moreover, usually undesirable even if obtainable. 
All other treatment of the sterility should then be sus- 
pended until the syphilis has been cured. Under modern 
treatment the prognosis is, of course, usually good; the 
diagnosis is too well known to the profession to need 
description here. 

Acute Gonorrhea in the female often results in complete 
sterility. The natural history of the disease is that the 
first consequence of an infection is an acute and very 
noticeable purulent vaginitis, which may or may not be 
complicated by cervical infection from the start, i. e., 
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from the time when it is first observed. “If the disease 
is subjected to treatment while it is still limited to the 
vagina it may sometimes be arrested while it is still 
purely vaginal, but so fortunate a result is somewhat 
rare. In these fortunate cases it does not cause sterility 
and is not important to us here. 

In the majority of cases the cervix is infected either 
at the start or very shortly afterward, and the infection 
then usually in the end extends to the tubes. Gonorrheal 
infection of the tubes nearly always results in their 
closure and, moreover, frequently so far ruins their mu- 
cous membrane as to render the prognosis practically 
hopeless even after operation. Comparatively few women 
who have been through a complete and severe attack of 
gonorrhea ever subsequently conceive. 

In most treatises on sterility gonorrhea is described 
as an extremely frequent cause of the tubal sterilities, 
but our experience leads us to believe that this state- 
ment requires modification. It has become quite evident 
to us that the frequency of sterility of gonorrheal cause 
varies widely with the social class of the patients under 
study. Most published statistics have been drawn in 
whole or in part from hospital reports, and for the class 
of cases seen in their clinics are probable accurate, thus 
Curtis! has reported a series of 300 cases of salpingitis 
from his hospital clinic, all of which were, of course, 
sterile, in which gonorrhea appeared as a cause in 70 
per cent., other pyogenic organisms in 15 per cent., 


1 American Gynecological Transactions, 1921, vol. 46, p. 243. 


86 FERTILITY AND STERILITY 


and tuberculosis in 5 per cent. (though many of his gon- 
orrheal cases were complicated by the presence of colon 
bacilli), and in our hospital work we have recogngized 
the existence of high percentages of gonorrheal cause 
among the tubal inflammations. On the other hand, 
among our private cases the percentage of tubal sterility 
of gonorrheal origin has been very small, so small that it 
would be foolish to state it statistically from any series 
of less than several thousand cases. 

This marked difference requires explanation. Every 
physician knows that a history of past gonorrhea in the 
male is far from rare in any series of cases, but in the class 
of sterilities seen in private practice a history of acute 
gonorrhea in the female is comparatively rare. Men 
of the intelligent classes rarely expose their wives to 
contact with acute gonorrhea. Such men usually sub- 
mit themselves to treatment early and persist in treat- 
ment for a reasonable length of time, and we now know 
both that the gonococcus usually disappears from the 
infected secretions comparatively early in the course 
of the disease—i. e., at or soon after the end of the acute 
stage—and that after its disappearance contact with the 
discharge does not produce gonorrhea. This statement 
may seem to some surprising because it was formerly 
taught that the remote sequele of gonorrhea were con- 
tagious; and because too many of the profession still 
accept this view, in spite of the fact that it is contradicted 
both by modern bacteriologic knowledge and by the 
natural history of the cases. It is, of course, possible to 
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have gonococci remain alive and virulent for some time 
in the tubular glands of the prostate or cervix, but even 
here they rarely persist for many years. Long-continued 
evidence of continuing infection in any part of the gen- 
ital tract is more often due to the presence of the common 
pyogenic organisms, which habitually persist long after 
the gonococci disappear. 

The old view that any chronic genital infection in a 
married women, even unaccompanied by the history of 
an acute onset (the so-called marital gonorrhea), was 
usually or always the result of unrecognized gonorrheal 
sequelae in her husband rested, first, on incomplete 
bacteriologic information, and, second, on a somwehat 
blind belief, consequent to this, that all men whose wives 
had genital infection of any character and who denied 
gonorrhea were necessarily lying. As a matter of fact, 
it is usually easy to differentiate between the specific 
and non-specific infections of the female by study of 
the history. If a woman is infected by the gonococcus 
the onset is acute, all the secretions become actively 
purulent, and the course of the disease is typical in even 
the mildest cases.1 If this was not the case it may be 
accepted as a general rule that the infection was not 
gonorrheal; again, no one can see a long series of ster- 
ilities without learning that the male partners are usually 
so anxious to assist the physician in every way that they 
are very unlikely to falsify their history; and, further, 


1 Even in those cases in which the infection is arrested in the vagina by 
energetic early treatment the attack is distinctive at the time when it is seen. 
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and perhaps more important to the argument, a study 
of the converse side of the question from the viewpoint 
of modern bacteriology furnishes abundant reason for 
assigning most, if not all, of such affections of the female 
genitals to infections by other bacteria. 


Non-speciFic INFECTION ! 


The accidental, non-specific infections have a natural 
history which contrasts strongly with that of gonorrhea. 
They vary in their course not only with the virulence of 
the infecting organism, but even more with the method 
by which it is introduced. From aclinical standpoint they 
are, perhaps, best classified as obstetric, instrumental, 
and marital. Their main characteristics are that their 
onset is often mild, not infrequently so mild that the 
acute stage escapes recognition; and that in the later 
stages the tubes are more often flaccid and non-palpable 
than in the gonorrheal cases, even though they are 
closed; also in the gonorrheal cases the tubal sympto- 
matology, even in the later stages, is usually much more 
marked. 

In the first class of accidental infections both the 
course of the disease and the time of appearance of the 
symptoms will show it to be in all probability of obstetric 
origin, t. e., due to mild infection of the uterus and tubes, 
most frequently by the colon bacillus, at the time of 
labor, miscarriage, or abortion. In obstetric infections 


! Throughout this section the reader should remember that in cases of sterility 
we are usually dealing only with the remote results of past infections. 
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the acuteness of the onset varies with the character of 
the bacterium involved. 

The more virulent and serious infections are usually 
caused by the streptococcus, are easily recognized at 
the time, are described as such by the patient, and 
need no further mention in this connection. 

The milder cases induced by less virulent bacteria 
are often unrecognized at the time, are unknown as such 
to the patient, and are consequently often unmentioned 
in her history when she seeks advice about sterility, but 
some mild symptomatology can usually be obtained by 
cross examination, and the time at which these symptoms 
were first noticed is then usually suggestive or distinctive. 

In the more severe of these mild cases there may be 
at the onset an elevated temperature of noticeable degree, 
and it is frequently accompanied by moderate abdominal 
distention and tenderness. Vaginal examination at this 
time would show distention of one or both tubes, but 
localized symptoms are usually absent or slight, the 
attack is often of short duration, the tubes empty 
promptly through the uterus, and the temperature falls. 
Since these salpingites often occur in the early days of 
the puerperium a vaginal examination is very generally 
avoided, and with the subsidence of the symptoms the 
whole disturbance is passed over as non-septic, and as 
the result of delayed action of the bowels, or of an inter- 
current and passing general infection. The patient will 
then be entirely unaware of the importance of such an 
attack to her subsequent condition. 
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In the least acute cases the elevation of temperature, 
distention, and tenderness may be so slight as to attract 
very little attention, or to be passed over without any 
real attempt at diagnosis, but even such apparently 
trifling infections as these surprisingly often result in 
the end in closed tubes. The subsequent pelvic symp- 
tomatology is usually very slight, and although the tubes 
remain closed their condition will then remain unsuspected 
until sterility leads to a specialized examination. Such 
unrecognized salpingites of obstetric origin have been 
by no means infrequent in our experience in the so-called 
one-child sterilities. Persistent endocervicitis of degree 
sufficient to cause sterility is still more common. 

In the second class, the instrumental infections, se- 
vere infections are now rare. When they do occur they 
are easily recognized, but even then they are too often 
explained to the patient under some other name, and 
are, consequently, unrecognized as such by her. When 
such a patient appears in later years and to later at- 
tendants as a case of sterility, the history which she 
gives is often obscure, but cross examination of her past 
genital history will usually reveal the symptomatology 
of an acute infection after an operation or examination, 
and the time at which the onset occurs makes its source 
evident. 

The more frequent mild instrumental infections are 
attended by but slight immediate symptomatology. 
They differ from the mild obstetric infections which have 
just been described only in the fact that they date from 


SPECIFIC AND NON-SPECIFIC INFECTIONS 91 


an operation or examination instead of from a delivery 
at term or from a miscarriage. They are almost equally 
liable to be passed over without diagnosis, and to be 
unsuspected afterward until a special sterility examina- 
tion is made. 

All that has been said of the two classes just described 
is even more true of the next class, the non-specific 
marital infections. Here there is usually no history of 
pregnancy or operation, but on microscopic examination 
of the cervical secretion the evidences of past infection 
are found, and in too many cases one or both tubes are 
closed. The natural history of these cases distinguishes 
them easily from the gonorrheal cases. The extreme 
mildness of their onset and the mildness of the continued 
course of the disease are both in marked contrast with the 
history and characteristics of gonorrhea. They are, 
moreover, thoroughly in accord with all that is known 
of the infections of other organs by pathogenic bacteria 
which have been in one way or another lessened in viru- 
lence. 

The source of such cases is probably to be found 
in non-specific, chance infections during coitus. It must 
be remembered that coitus is not conducted under 
aseptic precautions; that intromission inevitably and in- 
variably conveys into the vagina the colon bacilli (and 
usually many other bacteria), which are always present 
on the skin of the perineum and vulva. They are nor- 
mally introduced only into the vagina, and even if a few 
are drawn into the cervix, they are usually washed away 
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by the postcoital flow. Under these circumstances their 
introduction is ordinarily harmless since they are rapidly 
rendered innocuous by the bactericidal action of the va- 
gina. It must, however, inevitably happen that in a 
few cases, and especially where chronic congestion is also 
present, these natural safeguards are overcome, 1. é., 
that in occasional individual cases colon bacilli or other 
mildly infective bacteria remain in the cervix in sufficient 
virulence and quantity to effect a mild but lasting in- 
fection of its secretions. In most such cases the infection 
results in nothing more than a localization in the tubular 
glands of the cervix, but the evidence which accumulates 
in the course of a long series of cases shows that in a small 
percentage the bacteria must succeed in ascending beyond 
the cervix and effecting a mild infection of the tubes. 

It will be noticed that we have made no suggestion 
of attempting a differential diagnosis in these cases by 
direct bacteriologic examination. This is, in fact, seldom 
of any value, since the contents of the vagina habitually 
contain bacteria of many varieties, and those of the 
cervix and uterus can seldom or never be obtained 
without some contamination; while the unmixed secretion 
of the tubes cannot be obtained by any method other 
than an abdominal incision. Moreover, in the chronic 
stages at which such cases are habitually seen by the ex- 
pert in sterility, the organisms which were originally 
present have usually disappeared and the secretions are 
bacteria free. The differential diagnosis between the 
milder cases which occur so frequently in these three 
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classes of accidental infections and those of gonorrheal 
origin must then always rest, as has been said, upon the 
probabilities as derived from their history, and upon its 
marked contrast to the acute onsets and more severe 
subsequent symptoms which are characteristic of gonor- 
rhea. 

Some physicians whose practice has not led them to 
an independent study of any large number of such cases, 
and whose minds have been thoroughly imbued with 
the older teachings, may perhaps hesitate to accept the 
above explanation of the causation of many cervical 
infections, and of not a few mild chronic salpingites. 
To them one statement may, at all events, be made 
without reserve. In our experience with operative cases 
instances of small undistended but permanently closed 
tubes, which had been unsuspected by the patient and 
unrecognized by previous attendants, have been ex- 
tremely common, and in not a few of these cases the 
trouble has been confined to one side.1 

The acceptance of this fact is a matter of much 
practical importance in both the diagnosis and prog- 
nosis of sterility. 

We have so far considered mainly the variations in 
the history, symptomatology, and prognosis of infections 
which result from the varying bacteria which caused 
them. We must now enter upon another branch of the 
subject. Infection of any part of the genital tract, specific 


1 Cases in which one tube is closed but the other is normal are usually sterile, 
but have an extremely good prognosis after operation. 
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or non-specific, is usually sufficient to produce at least 
temporary sterility of the individual so affected, but 
both its importance and its relation to treatment and 
prognosis are much influenced by the portion of the canal 
in which it is localized. 

An infection which is limited to the vagina either 
spontaneously or by treatment is usually of short dura- 
tion and is then wholly unimportant. 

Infection limited to the cervix is very common. 
It is then always mild, but is often very persistent, being 
localized usually in its tubular glands. The gross ap- 
pearance of the secretion in such cases varies from mere 
cloudiness to distinct mucopurulence. The final diag- 
nosis is made by microscopic examination of a portion 
of the secretion taken from well within the cervical cavity, 
when the heavy leukocytosis in infected cases is at once 
apparent and is diagnostic. Bacteria must have been 
present at the onset, but, as has been said, are rarely 
evident in the chronic cases. 

In many cases the mouths of the glands become oc- 
cluded, and distention of them by retained secretion 
often results in the formation of the so-called nabothian 
cysts. Every one is familiar with their appearance on 
the vaginal surface of the cervix, but it is important to: 
remember that they are probably equally common 
under the mucous membrane of the canal, within the os. 
Those which appear on the vaginal surface of the cervix 
rarely discharge their contents spontaneously, but are 
important as foci of absorption, and when numerous 
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which reach the surface within the canal are situated 
at or near the mouth of the glands, and from time to 
time discharge their contents into the cervical canal. 
Their presence is in either case conclusive evidence of 
the existence of a cervical abnormality of a degree which 
is usually sufficient to cause sterility. 

The milder cases of cervical infection may sometimes 
be effectively relieved by repeated topical applications 
of iodin or iodophenol (two-thirds tincture of iodin and 
one-third 95 per cent. carbolic) within the canal, but in 
all but the mildest cases curetage of the cervical mucous 
membrane is usually necessary. When the os is well open 
and the secretions drain freely permanent relief may some- 
times be obtained by repeated mild curetage with a sharp 
curet in the office, each curetage to be followed by the 
topical application; and if this procedure is gently per- 
formed, it is not essentially painful, and is well borne 
by most patients. In the majority of cases it is, however, 
best to begin treatment by a deep curetage under ether; 
though even then the repeated mild curetage is often 
necessary later. When the os is small and inspissated 
secretion is retained above it the institution of per- 
manently free drainage by enlargement of the os is 
essential to success. For this purpose mere dilatation 
is seldom sufficient. Permanent and satisfactory results 
are seldom obtained unless the os is enlarged by a dis- 
cission, with which curetage of the cervical cavity should 
always be combined. 


96 FERTILITY AND STERILITY 


In all these cases it is essential to fertility that treat- 
ment should be persisted in until microscopic examina- 
tion of the secretions show that they have become 
normal and, moreover, that they remain normal after 
treatment has been intermitted. 

When a mild infection has not been arrested in the 
cervix, but has extended to the uterine cavity also, it 
usually extends into the tubes as well. In the cases 
in which the uterine cavity is affected without the tubes 
there is but little diagnostic evidence that it has extended 
beyond the cervix until the case is submitted to curetage. 
For this reason, in every case of cervical sterility in which 
an operative curetage is necessary, the deep curetage of 
the cervix should be followed by the introduction of the 
curet into the uterine cavity for diagnostic purposes. 
Every portion of the cavity should be carefully explored 
with the curet, and if redundant mucous membrane is 
found, either generally or at any one point, it should 
be cureted out. In cases of sterility, in particular, 
curetage of the uterine cavity should always be made as 
mild as possible, since an overdeep curetage of this 
portion of the mucous membrane often results in pro- 
longed oligomenorrhea and probably considerably de- 
creases the chance of a successful pregnancy. 

Tubal infection by any bacterium implies closure of 
the tubes. The only treatment which offers any pros- 
pect of success is an operative opening of the tubes after 
an abdominal incision. The prognosis for fertility is 
never good, but in thoroughly quiescent chronic cases 
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occasional successes are obtained and such operations 
are usually considered as justified. In this opinion we 
coincide, provided that the patients decide upon opera- 
tion after having had the rather unfavorable prognosis 
plainly and fairly set before them. 

As will be shown in a later chapter, it is possible that 
the results of dilatation of the tubes after operation, by 
insufflations with CO,, may hereafter modify the un- 
favorable prognosis in these cases. 

One other condition belongs under infections, and must 
be mentioned here. It occasionally happens that the tubes 
are shut off from the ovaries by adhesions incidental to 
localized peritonitis of appendical or other origin with- 
out destruction or essential injury to the tubal mucous 
membrane. On examination such cases can never be 
distinguished from closure due to salpingitis, except 
that a suspicion to this effect may sometimes be raised 
by the probabilities derived from the clinical history of 
the case, e. g., from the performance of a previous appen- 
dectomy with drainage. Some hint of a differential diag- 
nosis between these conditions may often be obtained by 
an insufflation, but a positive diagnosis can be made 
only by an abdominal incision, which also, of course, 
affords the only possibility of effective treatment. The 
- prognosis in such cases is not uniformly good, but is far 
better than that which obtains in closures of salpingeal 
origin. 

In some cases of appendical origin the closure is, how- 


ever, limited to the right side, and though such cases are 
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usually sterile without operation, as a result of drainage of 
a hostile secretion into the uterus from the affected tube, 
an operation which removes the abnormal tube and leaves 
the other is almost certainly followed by a prompt preg- 
nancy. 

These possibilities as derived from history should be 
weighed in estimating the prognosis and, consequently, 
in discussing treatment in all sterilities which are believed 
to be due to closed tubes. 


CHAPTER VII 


DYSPAREUNIA, DISPLACEMENTS, AND NEO- 
PLASMS 


A FULL description of every lesion which may at 
times disturb the mechanism of fertility, and thereby 
become a cause for sterility in a woman, would expand 
this chapter into a text-book of gynecology. Those 
lesions which are here described have been selected as 
among the most frequent and important determining 
causes, and as illustrations of an important and illumi- 
native principle which the practitioner should be easily 
able to apply not only to them, but to any other pelvic 
lesion which may seem to him to be possibly productive 
of the sterility in a given case. 


DyYSPAREUNIA AND VAGINISMUS 


Dyspareunia, or painful coitus, though itself a symp- 
tom rather than a lesion, is usually the result of some 
one of several pathologic conditions which may best be 
grouped under this heading. It may occur as a result of 
cracks, ulcerations, eczema, or other sensitive lesions 
about the introitus, and such cases may or may not be 
complicated by vaginismus, and the two may be easily 
included in a single description. Vaginismus is an 
affection characterized by painful spasm of the muscles 


which contract the introitus. It is probably sometimes 
: 99 
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purely psychic in origin, it may then be regarded as a 
functional disorder of the nervous system. It almost 
invariably includes a psychic, etiologic factor, it rarely 
occurs except in patients of psychasthenic type; but in 
the majority of cases the spasm is excited by a local 
lesion and may then often disappear after treatment of 
that lesion. 

Such a local condition should, then, always be searched 
for as the first step in diagnosis when a patient com- 
plains of dyspareunia. Eczema and similar conditions 
are easily detectable, but small cracks or ulcerated spots 
in the neighborhood of the introitus may be extremely 
inconspicuous, easily overlooked, and yet sufficiently 
painful to cause incomplete or entirely unsuccessful in- 
tromission. If once detected their treatment is usually 
obvious and easy, but if vaginismus is present no search 
for them can be considered complete unless made under 
anesthesia. 

An imperfect rupture of the hymen is another fre- 
quent cause of vaginismus and consequent dyspareunia, 
and the remains of the hymen should always be put upon 
the stretch by the fingers durmg the examination. In 
many cases it will be found by this maneuver that the 
hymeneal base is still unbroken even though this may 
not be apparent without distention or to the eye. In 
such cases the fingers will receive the sensation of a 
fine thread-like band concealed beneath the mucous 
membrane and apparent only on full distention. Per- 
manent relief is then not obtained unless this band is 
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broken up by overstretching under anesthesia, and thor- 
oughly, and with care. 

He who considers such a case to be of purely psychic 
origin without a thorough local examination under anes- 
thesia takes a very heavy responsibility; if, however, 
such a search reveals no local lesion the case is likely to 
be best handled if it is referred to a professed expert in 
psycho-analysis. Such cases are usually extremely ob- 
stinate and difficult of management. 


DISPLACEMENTS 


Uterine displacements are frequently of importance 
as a cause of sterility. 

The anteflexions, which are commonly classed with 
the displacements, are, in reality, developmental de- 
formities rather than displacements, and anteflexion of 
the cervix, which is the only form of anteflexion that is of 
importance as a cause of sterility, has been already de- 
scribed in Chapter V. 

The lateral flexions and versions, which are made 
but little of in most text-books on gynecology, are 
always significant elements in the diagnosis of the cause 
of sterility. Their importance is chiefly diagnostic be- 
cause they are always the result of contractions, usually 
spasmodic, in one or more of the uterine ligaments; and 
are always symptomatic of other more important con- 
ditions in either the uterus or the ovaries. 

Deviation of the fundus alone to either side is usually 
the result either of the increased weight of a much 
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enlarged and heavy ovary on that side and of a con- 
sequently increased traction on its utero-ovarian liga- 
ment, or of similar traction from an ovary which is ad- 
herent low in the pelvis. Deviation of the cervix alone 
to one side while the fundus remains in or about the 
median line is, in our experience, always an accom- 
paniment of engorged and inflamed lymphatics in the 
base of the broad and uterosacral ligaments on the side 
to which the cervix is drawn, and this condition of the 
lymphatics is itself always a consequence of absorption 
from an infected cervical secretion. 

Lateral displacement of the uterus as a whole, in 
which its axis lies parallel to the median line of the 
body, but to one side, is a condition which is very easily 
overlooked, but which is usually associated with ab- 
normal conditions in the ovary or tube of the side to 
which the uterus is drawn. It is almost always spas- 
modic, as shown by the fact that it disappears under 
anesthesia. Its existence should always awake grave 
suspicion as to the condition of that ovary and tube. 

In connection with each of these conditions it is 
important to remember the anatomy of the so-called 
uterine ligaments. The round ligaments are, in fact, 
extensions of the uterine musculature, which they closely 
resemble, while both the broad and uterosacral liga- 
ments are collections of loose connective tissue inter- 
spersed with unstriped muscular fiber contained within 


reflections of the pelvic peritoneum.! 

1J—n both these latter structures lymphatics and blood-vessels are also con- 
tained within the peritoneal reflections and pass through the mixture of connec- 
tive and muscular tissue. 
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These lateral displacements are highly characteristic 
of many cases of sterility in the female, but, as will be 
perceived from what has been said, they are consequences 
of the existence of one or more failures in the mechanism 
of fertility rather than causes thereof. 

The retrodisplacements, on the other hand, fre- 
quently furnish a predisposing cause for the occurrence 
of the secretory forms of the mechanism of sterility. 

At the outset of this subject it is necessary to draw 
a clear distinction between adherent and non-adherent 
retroversions. Adherent retroversions involve, with the 
rarest of exceptions, tubes and ovaries buried in ad- 
hesions. These are usually a consequence of salpingitis, 
but may occasionally be the result of a pelvic peritonitis 
originating outside the genital organs, and, as a rule, 
of appendical origin. Women with adherent retroversion 
are almost invariably sterile, but they are sterile not as 
a result of the retroversion, but from the complicating — 
tubal and ovarian conditions (Chapter III). 

Non-adherent retroversions cause sterility in some 
cases and not in others, the differing result depending 
on whether the conditions of the individual retrover- 
sion produce a failure of the mechanism of fertility or 
not. 

A uterus which is carried in retroversion uncom- 
plicated by adhesions is always in a state of physiolog- 
ically unstable equilibrium as compared with a uterus 
in normal position. As a result, probably, of tension in 
the overstretched upper part of the broad ligaments, and 
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also of the descended position of the uterine body which 
is a necessary part of the retroversion, the return of 
venous blood from the uterus and through the pam- 
piniform plexus is impeded, and such a fundus is 
probably always to some degree congested, in which 
condition the tubes and ovaries are necessarily involved. 
If the congestion is uncomplicated and of mild degree, 
it may not, indeed, necessarily prevent impregnation, but 
such organs are in a state of lowered resistance to in- 
flammation, and in them very slight happenings, such 
as moderate trauma, mistakes in the marital relation, or 
exposure to cold and wet, especially if the latter occur 
during menstruation, are likely to increase the conges- 
tion to a degree which results in the creation of dis- 
tinctly hostile secretions, and the cervical infections to 
which such uteri are especially liable always produce 
this result. The functions of the ovaries are also easily 
disturbed in such cases. 

The treatment of sterilities dependent on the non- 
adherent retroversions must then be determined largely 
by the character and degree of the alterations in the 
uterine secretion, as determined both by gross inspection 
and by the microscope. 

If the displacement is recent, the congestion slight, 
and the secretions unaltered except for the profuse flow 
which is symptomatic of congestion, mere replacement, 
the elevation of the uterus on a hard-rubber pessary, and 
glycerin depletion for a few weeks may result in prompt 
pregnancy; in such cases soft-rubber pessaries must be 
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avoided, even the hard-rubber instrument must be 
cleansed at short intervals, and the pessary should be 
removed at the first indication of disturbance in the 
secretion. Long-continued use of a pessary is almost 
invariably followed by the appearance of a more or less 
purulent secretion, and this is usually destructive to the 
spermatozoa.! For this reason the secretions should be 
examined at short intervals during any use of a pessary 
in cases of sterility, and, as a rule, if the pessary is not 
promptly successful a suspension operation is indi- 
cated. It should include a deep curetage of the cervix, a 
light curetage of the uterine cavity, in most cases a 
division of the anterior attachments of the cervix (Chap- 
ter XIX), and suspension of the uterus by any means 
which the operator chooses. In such cases the ovaries will 
almost invariably be distended and should receive the 
appropriate operative treatment (Chapter XIX). 


UTERINE FIBROIDS 


The relation of uterine fibroids to fertility and steril- 
ity is determined chiefly by their situation, whether 
submucous, interstitial, or subperitoneal, though it is 
somewhat influenced by their size, number, and duration. 

Submucous fibroids necessarily project into the cavity 
of the uterus, and not only always cause congestion, but 
usually interfere with uterine drainage, and by both 


1 There are exceptions to this rule in which the secretions remain normal and 
the patients become pregnant readily in spite of long-standing, non-adherent, 
backward displacements, but these cases will not consult the physician for 
sterility. 
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these factors habitually so alter the secretions as to pre- 
vent pregnancy.* 

Interstitial fibroids, lying as they do within the thick- 
ness of the wall and creating pressure throughout that 
portion of the organ in which they lie, not infrequently 
so far interfere with the circulation of the uterus as to 
cause congestion in degree sufficient to alter the secre- 
tions and thus initiate sterility. 

True subperitoneal fibroids, projecting from the outer 
wall of the uterus, rarely interfere with impregnation. 

It will be noted that these descriptions apply to single 
fibroids only, and they are so given for the sake of sim- 
plicity, but in the majority of cases a uterus which con- 
tains one fibroid contains several; and the greater the 
number of fibroids, the more likely it is that some one of 
them will be so situated that it will interfere with fertility. 

There is, moreover, another way in which fibroids 
frequently interfere with fertility. Either as the result 
of the congestion caused by their presence, or possibly 
of the cachexia which is a characteristic accompaniment 
of most fibroids of any size, their presence is very fre- 
quently accompanied by one of the functional derange- 
ments of the ovaries which have been described in Chap- 
ter IIT, p. 56, and here, again, the change is more likely 
to be coexistent with submucous or interstitial fibroids 
than with those which are situated subperitoneally. 


In cases of sterility in which the examination demon- 

1'The occasional exceptions to this rule usually occur while the fibroid is 
small and situated high in the uterus, but even then a satisfactory nidation is 
tare, and miscarriage is the usual result of an impregnation. 
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strates the presence of fibroids they may usually be re- 
garded as the originating cause of the sterility. The con- 
siderations given above make it evident that the removal 
of the fibroids should be preceded by careful study of the 
mechanism of fertility, and that any operation which 
does not include the relief of the secondary conditions, 
which directly produce the sterility, is likely to be a 
failure in that respect. 

It is true that the complete removal of all fibroids 
by myomectomy by an operator who does not appreciate 
the importance of the minor alterations in the ovaries 
may no doubt in some cases be followed by the sponta- 
neous recovery of functional disorders of the ovaries 
which were originated by the presence of the fibroid. 
Too often, however, these conditions in the ovaries have 
become self-continuing, and such cases then require for 
the relief of their sterility a second operation, which 
might have been avoided by a few minutes of additional 
work at the first operation. Again, cases occur in which 
the presence of one or more intramural or subperitoneal 
fibroids of considerable size is readily apparent, but in 
which the sterility is, in fact, due to a small submucous 
fibroid, or to hypertrophy, or other changes in the 
uterine mucous membrane which are likely to escape 
observation. For this reason as well the operation is 
only too likely to be a failure unless the secretions have 
been carefully studied, and it may, therefore, be laid 
down as a rule that all myomectomies for the relief of 
sterility should be preceded by the full sterility examina- 
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tion, and accompanied by treatment of any secondary 
conditions at the same sitting. 

Many cases are seen in which removal of the fibroids 
is indicated from the point of view of the patient’s health 
and future safety, and in which the simplest and safest 
operation would be a complete removal of the uterus. 
The choice between this operation and the removal of 
the fibroids only by myomectomy is well understood by 
the profession from the point of view of the patient’s 
other interests, but where the situation is complicated 
by an active desire for children, and the other interests 
of the patient seem to the surgeon to indicate a complete 
removal on account of the added risks of myomectomy, 
it seems to us that the condition should be fully explained 
to the couple concerned, and the choice between the 
operations should then be left to their decision. We 
have had reason to believe that the general surgeon does 
not always appreciate that myomectomy can be applied 
under such conditions to extremely complicated cases of 
fibroids, nor the fact that it may well leave a thoroughly 
useful uterus. 

We may quote an illustrative case from our own 
practice. The patient was first seen in 1904, when two 
years married without a pregnancy. An interstitial 
fibroid which proved to be of the size of a small marble 
was easily detected in the anterior wall of the uterus, 
evidently below the peritoneal reflection. It was re- 
moved by vaginal myomectomy. This operation was 
followed by two children and one miscarriage, shortly 
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after which latter, in 1908, she was sent back by her 
physician with the statement that he had detected mul- 
tiple fibroids in each pregnancy, and believed the mis- 
carriage to have been due to their presence. On examina- 
tion the uterus was found much enlarged and numerous 
fibroids recognized. She was advised that further full- 
term pregnancies were unlikely in this condition and 
would, moreover, involve considerable risk, and that 
hysterectomy was the surgical indication, myomectomy 
being considered for her case a much more dangerous 
operation. For religious reasons she declined both hyster- 
ectomy and the prevention of pregnancy. After full 
consideration she and her husband demanded myo- 
mectomy, although again advised that it would be 
attended by severe added risk. The uterus proved to 
contain twenty-six fibroids ranging from the size of an 
English walnut downward to mere seedlings, and scat- 
tered almost everywhere through the uterus. The 
operation was, of course, prolonged and difficult, but 
was again followed by two children and a miscarriage. 
When she was seen three months after the latter the 
uterus was of the size of the fist and again studded with 
fibroids. She was now forty-three years old, and in view 
of the unlikelihood of further pregnancies she consented 
to a hysterectomy, which was accordingly done. 

Early carcinoma of the uterus does not always pre- 
clude pregnancy, but since such pregnancies rarely go 
to term and the gravity of the disease far outweighs the 
chances of the fetus, it needs no further mention here. 
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OvartAN NEOPLASMS 

The several neoplasms of the pelvic organs, like the 
displacements, cause sterility in some patients and not 
in others. The explanation is to be found in the occur- 
rence, or non-occurrence, of disturbances in the mechan- 
ism of fertility as a consequence of the presence of the 
individual neoplasm. 

Ovarian cysts are pathologic entities which differ, 
even when small, from the largest persistent follicle, in 
the possession of a much more organized cyst wall, 
which becomes progressively more differentiated as the 
cyst enlarges. They always protrude from the ovarian 
surface and as they grow larger tend to flatten the re- 
mainder of the ovary out against the bottom of the cyst. 
The largest cysts will sometimes have an abundance of 
ovarian tissue at their base, even though it is so extended 
and thinned by traction as not to be apparent during 
the persistence of the cyst. 

In women who are desirous of children with innocent 
ovarian neoplasms the thickened tissue which is always 
present in the cyst wall at its base should invariably be 
dissected off from the tumor. After the first incision this 
can usually be done with the handle of the scalpel, and 
this process not infrequently results in the appearance 
of a normal ovary of fair size even when no such tissue 
has seemed possible at the beginning of the dissection. 
Any distention of the other ovary and any other abdom- 
inal conditions which are related to the mechanism of 
sterility should then be treated. 
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In sterility cases the presence of ovarian neoplasms 
should never lead to any neglect of the complicating 
conditions. The full sterility examination should be car- 
ried out, and if the altered secretional conditions which 
are usually present indicate any operative vaginal work 
this should always be done as a preliminary to the re- 
moval of the neoplasm. 

A simple ovarian cyst of one ovary, even of large 
size, may sometimes be coexistent with an entirely nor- 
mal ovary on the other side, and such cases are usually 
in a fertile condition, but in the majority of cases the 
other ovary will be found distended by retained follicles 
or corpora, and such cases will be sterile. 

Another class of ovarian tumors are believed to be of 
luteal origin. These neoplasms may be either solid or 
cystic. When small they may contain evident traces of 
their luteal origin, but with increased size these become 
less evident. When these tumors are cystic the contained 
fluid is always somewhat sanguineous. In these cases 
normalcy of the other ovary is rare and they are con- 
sequently usually sterile. 

Malignant degeneration of the ovary is a rare con- 
dition except in long-neglected cases. If present it must, 
of course, be treated by radical operation, but it will 
hardly be seen in cases which consult the physician for 
sterility only. 

Ovarian dermoids are sometimes unilateral, but are 
often present in both ovaries. They show a certain 
tendency to recurrence, but except when long neglected 
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are not malignant, and in sterility cases should be given 
the same treatment as the other ovarian neoplasms, in 
all of which every effort should be made to remove the 
tumor without injuring the remainder of the ovary. 

An attempt to include in this chapter every possible 
lesion of the genital organs would expand the work into 
a text-book of gynecology, and to a size entirely beyond 
our purpose, but it is hoped that enough has been said 
to enable the intelligent practitioner to grasp the general 
principles by which he should be guided in his manage- 
ment of the less common lesions when sterility is the 
indication for their treatment. In all such cases the use 
of the full sterility examination as a preliminary to any 
decision about treatment should be an invariable rule, 
since the detection and treatment of the disturbances in 
the mechanism of fertility is usually of equal importance 
with the removal of their determining cause. Neglect 
of this fact is the most common of all causes of non- 
success in the treatment of sterility. 


Section III 


THE DETERMINING CAUSES OF 
STERILITY IN THE MALE 


By Epwarp L. Younae, Jr., M. D. 
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CuHaptTer VIII 
INTRODUCTION 


Tue following chapters will consider the causes of 
the failure of the mechanism of fertility as they may 
occur in the male. Inasmuch as this is primarily a dis- 
cussion of fertility and its changes, the description will 
center about that, and many points and details may be 
barely mentioned or even omitted that would be more 
important if considered from the standpoint of health. 
For such facts some good book on genito-urinary surgery 
should be consulted. The text will follow in a general 
way the course taken by the male cell, the spermatozoén, 
from its origin to its exit from the body, and will discuss 
the nature of the various obstacles, both mechanical and 
chemical, that it may encounter. If in outlining this in 
the Introduction there is some repetition of what has 
already been stated (Chapter III) it is necessary both 
for emphasis and for clearness. 

In the male the essential organ of sex is the testicle. 
This organ has two functions, and for that reason pro- 
duces two different secretions: the internal secretion, 
so called because it passes directly into the blood and 
is never seen as such, is produced by the interstitial cells, 
and governs to a large extent the development of the 
individual as a male; the other secretion is formed by 
the epithelial cells, and contains the spermatozoa which 


are formed by their maturation division (Chapter II, 
115 
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p- 40 and Chapter XV, p. 183), and passes into the ducts 
of the epididymis (Fig. 2, p. 36). Failure of the internal 
secretion is usually associated with disturbance of other 
internal secretions, especially of the pituitary, and 
results in the feminine type of man. The rarity with 
which this is seen emphasizes the almost universal activ- 
ity of the interstitial cells and their resistance to un- 
favorable conditions. The spermatogenic function which 
determines the ability of the individual to reproduce his 
kind is, on the other hand, very easily interfered with 
by a variety of causes. With the possible exception of 
certain of the cortical cells in the brain, the spermatogenic 
cells of the testicle are the most easily influenced by ad- 
verse conditions of any cells of the whole body. Any- 
thing that lowers the general condition of the individual 
er anything that tends to injure the testicle in any way 
may result in damaged spermatozoa. This shows first 
in a marked diminution of numbers and activity. The 
change in any individual spermatozodn may not be 
recognizable when examined under the microscope, but 
it seems probable that not only the fewer numbers but also 
a lowered vitality may have something to do with the 
resulting sterility. 

After the spermatozooén is mature there is still a long 
road for it to travel before it can reach its goal, both in 
its host and in the genital tract of the female, and many 
and varied are the conditions which may interfere with 
it on its way. When all of the possibilities to the sper- 
matozoon are realized, it seems less surprising that an 
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ejaculation contains normally a great multitude of active 
individuals, and that often many such emissions have to 
be placed in the female genital tract before pregnancy 
results. The actual number of spermatozoa in an ejacu- 
lation probably varies greatly under various conditions 
not only in different but even in the same individual; it 
has been estimated as high as many millions. 

Aside from conditions in the testicles there are two 
factors which may prevent perfect spermatozoa from leay- 
ing the host as such: first, mechanical obstruction in the 
passages, or, second, changes in the secretions of the ac- 
cessory glands so that they are biochemically hostile to 
the spermatozoa. Each spermatozoon has to travel about 
20 to 25 feet between the testicle and its exit from the 
body. The greater part of this distance is traveled in the 
minute tubules of the epididymis, and here any inflam- 
matory process may result in so much damage that the 
further passage of the cells is entirely blocked. The two 
important accessory glands are the prostate and seminal 
vesicles. These are situated in the pelvis just below the 
neck of the bladder. Under normal conditions they each 
form a secretion which makes up part of the semen. When 
either or both, as a result of disease or even from chronic 
passive congestion, show a change in the character of the 
secretion, it may result in a fluid hostile to the sper- 
matozoa. 

What are the methods of study in the male which 
will give the information necessary for the most accurate 
estimate of his degree of fertility or sterility? The one 
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most important thing is a study of semen from a condom 
specimen. In order to get the greatest amount of informa- 
tion from this specimen it is obtained as follows: after 
intercourse where the male has worn a condom, this is 
removed and the opening closed tightly and the condom 
is placed in a pint jar of water at body temperature well 
wrapped in paper to hold the heat, or, better still, in a 
thermos bottle of water at body temperature. This 
should be taken for examination at once and should be 
looked over within three hours at the outside, and 
preferably within two. The reaction to litmus and the 
gross amount of mucus are the first things noted. Then 
the microscopic study will show the presence or absence 
of pus, of amyloid bodies, and of hyaline bodies. It will 
show the presence or absence of spermatozoa. If pres- 
ent, the approximate number as compared with normal, 
the degree of motility, the shape and size, and lastly, the 
vitality as roughly measured by the duration of motility, 
are all of great importance. The proportion of normal 
and deformed spermatozoa measures in a crude way 
the amount of damage. Normally, semen is a mixture 
of the secretion from the testicle, seminal vesicles, pros- 
tate, and Cowper’s glands. It is a white or very slightly 
yellowish, milky secretion, slightly alkaline in reaction. 
It is made up, under the microscope, of spermatozoa, a 
few cells, occasionally a few amyloid or starch bodies, 
and a few hyaline bodies. In it these spermatozoa re- 
tain their vitality for a long time if kept at body tem- 
perature, and move about without trouble. The most 
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amount and tenacity of the mucus. This mechanically 
interferes with the motion of the spermatozoa and may 
also change the reaction somewhat. Mucus is evidence 
of a congestive or irritative or a low-grade inflammatory 
process in the prostate, or, more often, in the seminal 
vesicles. It acts in two ways: first by entangling the 
spermatozoa and limiting motion and also by changing 
the nature of the secretions so that they are biochem- 
ically hostile to the living cells. To distinguish between 
prostatic and vesicular origin is often difficult, but 
generally where it is from the vesicles the condom speci- 
men will show much mucus, while the expressed secre- 
tions following massage will show very little that is 
abnormal. Also a condom specimen taken after several 
days abstinence from coitus will show mucus, while a 
similar specimen without such abstinence will show much 
less mucus, or even none at all. The next important 
thing is the presence of pus. This may be very small in 
amount, or in bad inflammatory conditions may be very 
profuse. It comes from either prostate or seminal ves- 
icles, or both, and is evidence of a change in the secre- 
tions which is hostile to the life of the spermatozoa. 
The amount of hostility apparently varies a great deal 
regardless of the actual amount of pus. For instance, 
one individual with relatively little pus may at first be 
sterile, and later, after treatment, which only slightly 
changes the amount of pus, become fertile, while another 
case with much pus at first and very little after-treatment 
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may show no change in sterility, and a third may be 
fertile with a moderate amount of pus known to be 
present in his prostate. In view of the fact that this 
is only one of many factors which influence the result, 
it is impossible to state accurately how important the 
presence of pus may be in any case; but there is a strong 
suggestion that it is not the pus itself which is harmful, 
but that pus is merely the evidence of an inflammatory 
process which may render the secretions extremely hostile 
to the spermatozoa. Under certain conditions not well 
understood the semen is filled with starch bodies and less 
often with hyaline bodies. When persistent, these are 
always evidence of serious interference with fertility. 
Very rarely small amounts of blood may be present, and 
this points toward inflammatory changes in the seminal 
vesicles. 

Following the recognition of the abnormal elements, 
the study of the spermatozoa themselves will yield 
valuable information. Several things should be studied. 
First the relative number and motility. This can be 
told with considerable accuracy after a little experience. 
The type and duration of motility is important: whether 
there is vigorous motion with progress, or whether the 
motion is accompanied by little progress due either to 
entanglement in mucus or to deformity of the cells. 
The duration of life measures roughly the vitality; it 
can be studied equally well by putting a drop on a slide 
under the microscope without any attempt at artificial 
heat, or by keeping the whole specimen in an incubator 
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at body temperature and examining a drop from time to 
time. The proportion of normal spermatozoa and dead 
and deformed ones can be very accurately estimated by 
counting a few fields. Various types of deformity are 
met with, the reasons for which are not well understood, 
but it is enough for our purposes to recognize that they 
indicate in most if not all cases the presence of a hostile 
prostatic and vesicular secretion. These various changes 
in the semen will point toward the conditions which must 
be more carefully studied in the patient, and the examina- 
tion of the patient is the next step. This examination 
will be influenced by the findings in the semen. 

If spermatozoa are absent or few in number, previous 
disease of or trauma to the testicles may have caused so 
much damage that the spermatogenic function is almost 
or entirely lost, and examination of the testicles will 
show organs which are smaller and more flabby than 
normal. Or it may be that no change in size and con- 
sistency can be noted, and then only the history of a 
previous double epididymitis will give the clue to a 
complete obstruction in the vas of inflammatory origin. 
If none of these conditions exist, then a cystoscopy 
must be done and the deep urethra carefully studied. 
In rare cases the normal opening of the ejaculatory duct 
into the deep urethra is closed, probably as a result of a 
congenital defect. Because of the pressure in the duct 
behind the closure it balloons out and shows as a cyst 
projecting into the urethra. The cystoscopy at the same 
time establishes the absence of any stricture. If the 
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study of the semen shows the presence of spermatozoa, 
but with deformity or absence of motility, then the 
source of trouble is generally in the prostate and seminal 
vesicles,! and they should receive special attention. It 
sometimes happens that microscopic examination of a 
given sample of expressed prostatic secretion will seem 
almost or quite normal. Unless this is in line with the 
facts learned from the study of the semen the one ex- 
amination should not be considered conclusive, and 
another examination after a period of abstinence from 
coitus should be carried out. 

After all of these tests have been made of the various 
organs of the individual, one of the most important parts 
of the study is still be to made, namely, the considera- 
tion of the individual himself, his habits, his work, his 
worries, his diet, and his general physical fitness as a 
breeding animal. In general, anything which tends to 
increase the health of the patient will increase his fer- 
tility, that is, he must put himself under the same con- 
ditions of life as he would were he training for an ath- 
letic event. A diet which contains a liberal protein 
allowance and is high in mineral content, especially 
calcium, is the one best adapted for this purpose. In 
many instances where a man who has been accustomed 
to hard physical work, as, for instance, one engaged in 
hard college athletics, suddenly changes to a sedentary 


life he may by that change cause a very marked lowering 


1 See also Chapter III. It seems probable that some deformities, e. g., small 
heads, are of testicular origin, while others are due to immersion in poisonous 
secretions (E. R.). 
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of his fertility. Worry is likewise one of the most potent 
factors in this respect, either directly or by influencing 
the physical condition of the man. 

As we review all of the things which enter into this 
question we are almost forced to the conclusion that the 
strain of civilization is gradually tending to sterilize the 
more “‘cultured’’ portions of the human race. Race 
suicide, so much talked against in certain quarters, is 
not entirely the lack of desire for children; it is often a 
lack of ability to reproduce because the strain of living 
has so sapped the energies and used up the strength of 
the individual that he or she has no vitality left for pro- 
creation. It is not the physical labor which does this 
damage, but the strain and mental worry of modern life. 

Vacations, business worries, habits of daily life of 
the patient must all be considered carefully, and he must 
often be treated as breeding animals have to be treated 
to bring him back to the highest fertility. 

If a patient really means business he must often for 
the time being change his habits so as to conform to 
those necessary to put him in best breeding condition. 
A complete change of work for the time being from the 
city to the country, from a sedentary indoor existence to 
an active outdoor life, with plenty of exercise, proper 
diet, and absence of worry, will often give marvelous 
results which nothing else in the line of treatment pos- 
sibly can do. It is, of course, often impossible to make 
any such change as here indicated, and the patient must 
then carry out the next best thing, which will often pay 
surprisingly well when faithfully tried. 


CHAPTER IX. 


DISEASES OF THE TESTICLE 


Any condition which affects the testicles and which, 
because of either inflammation or trauma, results in per- 
manent damage, affects the production of spermatozoa, 
and in that way results either in absolute or partial steril- 
ity. The following causes have to be considered: 

1. Mumps—which manifests itself not only in the 
parotid gland, but in one or both testicles. 

2. Injury—severe enough to leave some permanent 
damage. 

3. Repeated partial torsion of the cord. 

4. Varicocele of sufficient size to interfere with the 
blood-supply. 

5. Postoperative interference with blood-supply. 

6. z-Ray damage. 

7. Undescended testicles. 

8. Some unknown cause, since we occasionally find 
azoospermia without any damage that can be shown. 


1. Mumps 
A fairly large percentage of all cases of mumps in 
young male adults may have an accompanying orchitis 
on one or both sides. The actual percentage has never 
been closely estimated, but it has been given as high 
as 20 per cent. of all of these cases, with bilateral damage 


in the majority of instances. This generally comes on at 
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any time during the acute stage of the disease with 


marked swelling and pain; and, as always in any trouble 
with the testicle, the spermatogenic cells are the ones 
first damaged. The interstitial cells retain their integ- 
-Tity in spite of much damage, but apparently it takes 
very little to stop the production of spermatozoa. It 
happens, of course, because of the pressure which de- 
velops as a result of the swelling within the more or 
less unyielding tunica albuginea, or covering of the 
testicle. The end-result after the inflammation has en- 
tirely subsided in a small, flabby testicle which has 
entirely lost its power of producing spermatozoa. 

Treatment—The best treatment is preventive, namely, 
that the patient shall remain quietly in bed until after 
the acute stages of the disease, and that a suspensory 
be worn for the first few days after sitting up. Should 
the testicle begin to show signs of trouble, the immediate 
use of rest, suspension, either with a suspensory or an 
athletic “jockey strap,” and an ice-bag may lessen the 
trouble. If the swelling is very marked, operation is to 
be considered. This consists in multiple punctures of 
the covering of the testicle to relieve tension. This will 
at least lessen the pain and stop the possibility of gan- 
grene, but it is entirely problematic how far it will 
lessen the resulting atrophy and sterility. 


2. TRAUMA 


Every active male, at some stage in his career, has 
enough of a blow on the testicles to realize how little 
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it takes to cause severe pain, but the vast majority of 
these minor injuries have no further result than im- 
mediate discomfort. On the other hand, there are enough 
cases where an injury more severe than the average 
results in sufficient swelling and pain to incapacitate the 
individual for several says, and in a certain number of 
such cases, dependent, of course, both on the injury and 
the amount of swelling following, there is more or less 
permanent damage. It is perfectly possible for this to 
result in fewer spermatozoa or even in their complete 
absence. 
3. REPEATED PARTIAL TORSION 

In the normal individual the attachment of the 
testicle to the wall of the scrotum by means of the 
mesorchium is such that the gland is held in place with- 
out any possibility of twisting on itself. In certain cases, 
however, this attachment is either lacking entirely or so 
long that it allows undue motion of the testicle. As a 
result a twist of the testicle on its cord can take place. 
This may result in sudden strangulation, which is a con- 
dition usually severe enough to send the patient to a phys- 
iclan for immediate relief, and in a great many cases to 
cause the death of the testicle. In certain cases, how- 
ever, a partial twist or a complete twist which untangles. 
itself will result in enough interference with the blood-. 
supply so that atrophy takes place. In many of these 
cases the inflammation started up by this damage will 
fix the testicle by inflammatory adhesions and the end- 
result is a useless organ. If the individual reports early 
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in the process it may be possible to untwist a complete 
torsion or to recognize the possibility of partial torsion 
from the story, and anchor the testicle so that no further 
damage can take place. Inasmuch as this condition is 
not common, the diagnosis is rarely made early enough 
to prevent damage. 


4. VARICOCELE 


Varicosity of the veins in the scrotum is a common 
condition in the adult male. It occurs practically always 
on the left side and is more common in the young un- 
married man. It often is a source of distress to its 
possessor, but only rarely does it reach the condition 
where it demands any radical treatment. Occasionally, 
however, the stagnation in the veins is sufficient to in- 
terfere with the blood-supply of the testicle. This shows 
itself by a beginning change in consistency. The treat- 
ment, of course, is obvious—the removal of the varicose 
veins. 


5. PosToOPERATIVE INTERFERENCE WITH THE BLoop- 
SUPPLY 

Following a clumsily performed operation for the 
radical cure of inguinal hernia there may be a consider- 
able degree of swelling of the testicle due to interference 
with the blood-supply, and in occasional cases the 
flabbiness of the organ which later remains is strongly 
suggestive of enough damage to stop the production of 
spermatozoa. 
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6. z-Ray DAMAGE 


A few years ago, before the nature of the Roentgen 
rays were well understood, practically all z-ray workers 
were sterile. Although today every precaution is taken 
to protect those dealing with the agent, it is still true 
that “familiarity breeds contempt,”’ and many men who 
use x-ray machines have their spermatogenic function 
damaged or entirely destroyed. 


7. UNDESCENDED TESTICLE 


The testicle starts its development inside the ab- 
domen, and in the majority of cases migrates into the 
scrotum during the last few months of intra-uterine life. 
In 10 to 15 per cent. of babies this migration has not been 
completed at the time of birth, but will be finished before 
the end of the first year, so that up to this age the posi- 
tion of the testicle need cause no concern, but after this 
time its absence from the scrotum should be considered 
abnormal. It may be arrested in its descent at any point, 
so that there may be complete retention in the abdomen, 
or its position may be anywhere along the inguinal canal. 
In fact, in certain rare cases it may leave the course of 
normal descent and appear as a so-called ectopic testicle. 

In any organ thus abnormally placed spermatogenic 
function may be interfered with by the constant pressure 
and extra amount of trauma to which the testicle is 
subjected. The majority probably lose their spermato- 
genic function shortly after puberty, although there are 
cases on record where full function has been preserved 
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into adult life. Any attempt at replacing the testicles 


in the scrotum, although it may be successful from the 
point of view of lessening the frequency of blows and 
other forms of trauma, will rarely improve its functional 
ability and generally leave behind a small, partly atro- 
phied testicle which may be partially active, but gen- 
erally has an entirely absent spermatogenic function. 


8. UNKNOWN CAUSE 


There is likewise often observed a temporary flabbi- 
ness of the testicle which can only be explained on the 
basis of general condition, and which is improved with 
resulting improvement in spermatogenic function in 
direct proportion to the changed general condition. There 
are also a few unexplainable cases with an absence of 
spermatozoa. Some of these are perhaps explainable on 
the ground of congenital deficiency, but certainly not 
all. This is well shown by one case, a healthy young 
man, who had on one examination plenty of motile sper- 
matozoa, and a year later a complete absence of sperma- 
tozoa, both in the semen and in the epididymis and 
testicle, as shown by operation, without any intervening 
illness or change of habits. As the cause of this rare con- 
dition is not known no treatment can be used intelli- 


gently. 
9 


CHAPTER X 


DISEASES OF THE EPIDIDYMIS AND VAS 
DEFERENS 


Aut of the conditions thus far described have refer- 
ence to interference with the development of the sperma- 
tozoa themselves; the conditions to be described next 
have to do with mechanical interference in the passage 
of the spermatozoa from the testicle and epididymis, and 
with the damage done by biochemically hostile secretions 
from a diseased prostate or seminal vesicle. 

The epididymis consists of a very small, much con- 
voluted tubule resting as a separate body against the 
side of the testicle, having actual connection with it only 
where the vasa efferentia pass from the testicle to the 
epididymis. This small canal is, as has been stated, about 
20 feet in actual length, and through it these spermatozoa 
have to pass first. It is the seat of inflammation much 
more often than the testicle itself. It is involved in a 
large percentage of cases of gonorrhea. It is often the 
seat of a tuberculous infection and occasionally damaged 
by the colon bacillus and possibly other germs. Rarely 
also we find the so-called “clam shell” epididymis as a 
result of syphilis. 


GONORRHEAL EPIDIDYMITIS 


It is impossible to estimate the frequency of this con- 


dition. It is very common and is a frequent cause of 
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sterility in the male. It occurs in from 20 to 30 per cent. 


of all cases of gonorrhea, and is the commonest of all 
the diseases which involve the scrotal contents. It gen- 
erally starts on one side, although both sides may be in- 
volved at the same time. It tends to recur either on the 
same or the opposite side. From the point of view of 
sterility it acts by blocking the passage for spermatozoa 
so that they cannot get through from the epididymis to 
the prostate. 

Treatment—There is no prophylactic treatment except 
avoidance of infection, as the disease can spread to the 
epididymis under any conditions of rest or activity pro- 
vided it once reaches the deep urethra. It is, however, 
true that, other things being equal, the quieter the pa- 
tient keeps, the less danger there is of spreading the dis- 
ease to the epididymis. The best treatment is to go to 
bed immediately, with the scrotum at rest and sus- 
pended, and with an ice-bag over the infected side. In 
severe cases operation will relieve pain almost immedi- 
ately. There is no evidence, however, that it will lessen 
the possibility of later sterility. 

After infection of the epididymis has occurred there 
is nothing to be done until it has been shown that a 
particular case shows azodspermia. The only chance of 
restoration of function then consists in an attempt to 
anastomose the vas at a point beyond the obstruction, 
with an opening made into the epididymis itself, at a 
place where examination of the fluid at operation shows 
that spermatozoa are present. Even with this opera- 
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tion the possiblity of cure is not very great, as no one 
has ever reported more than 1 case in 3 benefited, and 
generally not over 1 in 6 or 8 will be helped. It is well 
to do one side at a time, as it gives a little better chance 
than to do both at the same sitting. 


TUBERCULOUS EPIDIDYMITIS 


This disease is generally only one manifestation of a 
more generalized tuberculosis and always is serious be- 
cause of that fact. This disease always starts as a uni- 
lateral process, but tends to spread to the other side even 
after removal of the diseased organ. It acts in producing 
sterility primarily because of the tuberculous prostatitis 
which is always present in greater or less degree. This 
damage to the prostate results in a condition so hostile 
to spermatozoa that even if the epididymitis is confined 
to one side, the normal spermatozoa coming from the 
other are unable to survive the damaging secretion of 
the prostate. Because of this the disease always steril- 
izes except in the very early stage. In the beginning it 
may be hard to differentiate between this type of infec- 
tion, a gonorrheal infection, or one of the rarer infec- 
‘tions, but as the disease progresses instead of quieting 
down, the swelling of the epididymitis increases, the vas 
itself becomes more thickened and beaded, the disease 
area tends to become adherent to the skin of the scrotum, 
and if left without treatment long enough, always breaks 
through and leaves a persistent discharging sinus. The 
testicle does not become involved until very late in the 
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disease, if at all, the tunica albuginea serving as an effec- 
tive barrier. 

Treatment.—Unless the disease is recognized and 
checked at the very outset it results in permanent steril- 
ity, for which there is no remedy; accordingly the treat- 
ment need not be discussed here, as it belongs to the 
province of the genito-urinary surgeon. 


EpipipyMiTis DuE To THE CoLoN BACILLUS 


There is no means of estimating the frequency with 
which the epididymis is involved in infections other than 
the two just mentioned, but it certainly is true that 
trouble with the epididymis occurs as a result of infec- 
tion by the colon bacillus and probably other organisms 
which are making trouble in the prostate at that time. 
It is very difficult to make a differential diagnosis early 
in the disease, but time will rule out tuberculosis, which 
is the most important disease from which it must be dis- 
tinguished. So far as sterility is concerned, it does its 
damage by obstruction in the tubules, as in the gonor- 
rheal type, so that a unilateral process will never sterilize 
and a bilateral may not. Here, as in the other types, 
the condition of the prostate may be, and generally 
is, a more important factor than the trouble in the 
epididymis. 

Treatment—This condition is seen in sterility cases 
only in the chronic stage where no treatment other than 
the use of a suspensory is necessary; when seen in the 
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acute stage rest, elevation of the scrotum, and ice are 
generally all that are needed. 


SyPHILITIC EpmpIDYMITIS 


This is only one manifestation of the general infec- 
tion which is such a potent cause of sterility in both 
sexes as discussed in Chapter VI. It comes at a late 
stage in the disease when all active symptoms may 
have been latent for a long time, and when, for that 
reason, the patient may not think it necessary to men- 
tion the old infection. It rarely comes in question as the 
cause of sterility; nevertheless it must be considered 
when a differential diagnosis is to be made in diseases 
involving the scrotal contents. It shows itself as a hard, 
insensitive epididymis which is involved equally at all 
points and in its attachment to the testicle is shaped very 
much as a clam shell. The treatment is the treatment of 
the syphilis. 

Vas DEFERENS 

The vas deferens may become involved secondarily 
in any infection which has invaded the deep urethra, 
prostate, seminal vesicles, or epididymis, but the damage 
is never permanent so that it never results in sterility. 
The only exception to this rule is in tuberculosis, and by 
the time the vas is obstructed by the progress of this 
disease, the patient is already sterile because of the pros- 
tatitis which is always present. It occasionally happens 
during operations for inguinal hernia that the vas is cut. 
This is probably more common than is ever recognized, 
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as the distortion of the anatomy and difficulty of dissec- 
tion in strangulated hernias, in encarcerated hernias, in 
recurrent hernias, and even in simple scrotal hernias, or 
where a truss has been present for years, is often enough 
to result in this accident. 


CHAPTER XI 


DISEASES OF THE PROSTATE AND SEMINAL 
VESICLES 


ANATOMY AND PHYSIOLOGY 


Tue prostate is a gland at the neck of the bladder 
surrounding the first portion of the urethra on its floor 
and sides. -It is about the size of a horse chestnut under 
normal conditions, and secretes a fluid which mingles 
with the contents of the seminal vesicles and the fluid 
from the testicle at the time of ejaculation. The func- 
tion of the prostate is that of a sexual organ and is one 
of the important parts of the male sexual apparatus. It 
has two secretions: one an internal secretion, which is 
poorly understood at present, so that we cannot say just 
what it does or how important it is; and second, the more 
generally recognized fluid secretion, which mingles with 
that from the testes and seminal vesicles at the time of 
ejaculation and forms the bulk of the semen. It aids in 
vitalizing the spermatozoa and gives them for a short 
time at least a medium favorable for their activity. Be- 
cause of the large amount of this fluid in an ejaculation 
it is easy to see that even a slight deviation from normal 
may influence the germ cells to a large degree. It is 
sufficient for our discussion to recognize, on the one 


hand, that the normal secretion is necessary for the full 
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vigor of the germ cells, and, on the other, that a slight 
change in character may result disastrously. 

The seminal vesicles are two much convoluted, sac- 
like glands resting on the upper and lateral parts of the 
prostate and extending above it for a short distance. It 
was previously taught that the seminal vesicles acted as 
reservoirs for the semen, and no other function was recog- 
nized. ‘Today many physiologists disregard this idea 
and believe that these are secreting glands entirely. 
Clinical evidence leads us to believe that the truth lies 
somewhere between the two. It seems probable that 
secretion is the more important function, but it certainly 
is true that in many cases massage of the vesicles will 
bring out a considerable number of spermatozoa. In 
most of these cases the expressed secretion appears like 
inspissated semen, and whether this fact means that 
spermatozoa enter the seminal vesicles only in slightly 
damaged cases is impossible to say. 

Here, as in the prostate, slight abnormality in the 
secretion may be very damaging to the vitality of the 
germ cells. The vas on each side meets the duct from the 
seminal vesicles and forms the ejaculatory duct, which 
passes through the prostate and opens into the floor of 
the deep urethra through the utricle. The prostatic 
ducts, several in number, open separately near by. 


DISEASES 


Inflammation and congestion of the prostate and 
seminal vesicles constitute one of the commonest, if not 
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the commonest, causes of sterility in the male. Although 
in any given case the inflammatory process may be more 
active in one or the other of these two glands, for the 
practical purposes of diagnosis and treatment they in- 
volve the same process and will be discussed together. 

The extension of a gonorrheal infection to the prostate 
occurs in the majority of cases. It then starts up a proc- 
ess which may last for a long time, either as a gonor- 
rheal infection or more often as a postgonorrheal pros- 
tatitis, due to a secondary infection, either by the colon 
bacillus or some form of coccus. Whatever the organ- 
ism, the damage done the fertility of the individual is 
brought about by the change in the nature of the secre- 
tions, so that they become hostile instead of helpful to 
the spermatozoa and cause either actual death or low- 
ered vitality of the germ cells. It is, of course, true that 
sterility does not always result, probably because the 
majority of patients with a mild prostatitis, although 
undoubtedly having a certain lowered fertility, never- 
theless are able to impregnate their wives because of 
the normal fertility of the female half of the mating. 
But it must be emphasized that a prostatitis of any 
degree, is always a source of some lowering of fertility, 
and as such is a potential source of a sterile mating. 


SYMPTOMS AND DIAGNOSIS 


There may be no symptoms suggesting the presence 
of a mild prostatitis, or, if it is more severe, the patient 
may complain of slight frequency of urination, a sense 
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of irritation somewhere in the pelvis or a sense of distress 
in the rectum—all of this hard to define, but becoming 
increasingly bothersome to the patient. It may also 
involve the disturbance of the sexual act where the deep 
urethra and the verumontanum are involved, resulting 
in premature ejaculation, sexual irritability, or even 
lowered sexual desire. General nervousness and other 
manifestations of toxic absorption are sometimes pres- 
ent, and occasionally “rheumatism” in various forms 
may be due to the infection in the prostate. 


DIAGNOSIS FROM THE STANDPOINT OF STERILITY 


There are two methods of recognizing the presence of 
trouble in the prostate: first and most important, the 
examination of a condom specimen, and second, the ex- 
amination of the prostate by the trained finger together 
with the study of the expressed secretion under the 
microscope. The latter method alone is never enough 
to rule out surely any trouble, inasmuch as a single 
massage may fail to bring out evidence of trouble that is 
present, especially if the trouble is in the seminal vesicles, 
which are especially hard to empty at times. The com- 
parison of the findings in the condom specimen and in 
the expressed secretion may help differentiate between 
the prostate and the vesicles as the chief source of trouble, 
i. e., where the condom specimen contains much mucus 
and perhaps pus, while massage gets very little that is 
abnormal, the vesicles are generally the chief offenders. 
This differential sign can be still further aided by ex- 
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amining the prostate after a week’s abstinence from in- 
tercourse, when the diseased vesicles are more apt to 
be palpable and tender and the expressed secretion may 
contain what was missed before. 

To the experienced finger the rectal examination gives 
very important information. The inflamed prostate is 
somewhat swollen and has a non-elastic, so-called “boggy” 
feel. It may be uneven if one side is more involved than 
the other, and if the trouble is of long standing there 
are often small hard areas. As the finger is passed up to 
the top and side of the prostate an increased thickening 
and nodularity will often indicate the presence of dis- 
eased vesicles. 

All of these cases which are studied for the cause of 
sterility are, of course, in a chronic stage of the disease, 
and it is unimportant what the particular organism is, 
provided it is not gonorrhea or tuberculosis, and these 
two can generally be ruled out at once because of the 
length of time that the sterility has existed without 
more definite symptoms. Inasmuch as the damage to 
the prostate and vesicles in these cases is the cause of the 
sterility, the restoration of the health of the organs is 
the means of restoring the fertility. The basis of treat- 
ment in these cases is massage of the prostate and ves- 
icles, with instillation into or direct application to the 
deep urethra. Massage should be carefully done to in- 
clude the vesicles. In the majority of cases it has its 
maximum effect at five- to seven-day intervals, but 
where the irritation of treatment is very slight every 
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three or four days may give the best results. If ureth-’ 
roscopy has shown a considerable amount of trouble 
in the prostatic urethra that should also receive special 
attention. Mild degrees of trouble, such as are shown 
by the moderate redness and slight irregularity of the 
prostatic urethra which are present in many of these 
cases, generally may be relieved by posterior instillation 
of 20 per cent. argyrol, 1 per cent. mercurochrome, or 2 
to 5 drops of 4 per cent. silver nitrate. If there is much 
redness and irregularity of surface, with edema or dis- 
tortion of the verumonatnum, the direct application of 
silver nitrate in increasing strengths up to 20 per cent. 
and the use of the Kohlman dilator in addition to massage 
may be needed to bring about improvement. Where the 
trouble has gone to the other extreme, and manifests 
itself as a very marked and obstinate prostatitis, the 
daily use of heat, either by direct application or by hot 
sitz-baths, often helps the circulation and hastens res- 
toration. Although the treatment is tedious and often 
seems to be accomplishing little, it gives astonishingly 
good results in the majority of cases who persist in it. 


PosteERIoR URETHRITIS 


A complicating factor in prostatitis must be discussed 
at this point; chronic posterior urethritis is mentioned 
separately to emphasize the need of investigating the 
deep urethra where sterility is involved, because inflam- 
matory changes of the verumontanum may result in 
slight changes in the nature of the sexual act sufficient 
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to turn the scale from fertility to sterility where it is 
and on the border line. It is always accompanied by a 
greater or less degree of prostatitis, so that the two con- 
ditions must always be considered together. Very little 
that is accurate, either in pathology or symptomatology, 
has ever been recognized or described concerning this 
condition. The only sure way of estimating the amount 
of damage is by endoscopic examination. The general 
picture is that of redness of the whole area in this region, 
changes in the normal contour, such as edema, small 
polypoid growths of the veru itself or other parts of the 
deep urethra. In old cases there may be scar-like con- 
tractions, and in aggravated cases occasionally small 
ulcers. The symptoms are likewise very indefinite. 
There may be evidence of urinary irritability, such as 
frequency or pain, and in many cases sexual irritability, 
such as disturbances of the orgasm or disturbances of 
erection and ejaculation; premature ejaculation espe- 
cially is often present. The treatment consists in the 
use of sounds, of deep instillations, and direct applica- 
tions to the damaged area. Treatment is generally fol- 
lowed by marked improvement. 


CONGESTIVE PROSTATITIS 


It seems wise to make a separate subject of this con- 
dition and in that way emphasize it rather than to leave 
it under the general term of “prostatitis.” The name 
“congestive” is used rather than “non-specific,” in order 
to still further emphasize the nature of the condition and 
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the need of recognizing it from the point of view of 
sterility, as it may be and, in fact, often is a condition 
which is present without causing enough trouble to send 
the individual to a doctor for treatment, and it is only 
when an investigation to find the cause of sterility is 
undertaken that signs are found pointing toward this 
change. In the majority of cases it is not a condition of 
great importance to health. In minor proportions it 
may be present in many individuals under certain con- 
ditions and disappear of its own accord when the basis 
for its existence has gone, or in certain cases it may 
persist and get worse and be recognized and treated by 
a physician as a non-specific prostatitis. 

This abnormal condition starts, as the name indicates, 
by a congestion in the prostate without infection, and 
then, either because of the severity of the initial attack 
or the persistence of the causative factors, the congestion 
persists with the accompanying abnormality in secretion. 
This change in secretion is shown by the appearance 
under the microscope of small amounts of pus, occasionally 
red blood-cells, less often an abnormal production of the 
so-called starchy bodies. A gross examination of the 
semen will show that it is nearly always loaded with 
mucus, and in extreme cases the reaction itself may be 
changed so that it becomes neutral or even slightly acid. 
The clinical symptoms are very slight, if any, and gen- 
erally are only brought out on cross examination. Minor 
degrees of frequency of irritation of urination occa- 

sionally are present, a slight sense of uneasiness in the 
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rectum or indefinitely placed in the pelvis. The sexual 
act itself is seldom interfered with, although patients 
will occasionally state that there is premature ejacula- 
tion. In these last cases the urethroscope will generally 
show an abnormal prostatic urethra. The causes of this 
condition are numerous. A previous infection of the 
prostate, generally a gonorrheal prostatitis, has been 
present in a certain percentage of the cases, and although 
it seems probable that a previously damaged prostate 
is more susceptible to this type of trouble, the presence 
of a large proportion of cases with no demonstrable 
history of past trouble makes this theory impossible of 
proof. This type of prostatitis can occur at any time 
during the stage of sexual activity, and anything which 
can cause irritation in the pelvis may be the starting- 
point of this condition. Horseback riding, long auto- 
mobile trips, or other forms of physical activity which 
cause pelvic congestion may result in any degree of this 
trouble, dependent on the severity of the activity causing 
it. It may be the result of overuse of alcohol, and even 
the overindulgence in a lot of rich, highly spiced foods 
may affect a susceptible prostate. Abnormal sexual 
excitement itself is a frequent source of trouble. Over- 
indulgence in sexual intercourse, ungratified sexual ex- 
citement, or, as one eminent urologist has been pleased to 
call it, “mental masturbation,” frequently make trouble. 
During married life coitus interruptus frequently results 
in a greater or less degree of this type of trouble. The 
diagnosis is made by the detection of abnormal elements 
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during the examination of either a condom specimen or 
of the expressed secretion after massage of the prostate. 

Treatment—The treatment of this condition is the 
same as the treatment of any chronic prostatitis: the 
regular use of massage, instillation, and sounds. When 
the vesicles are more involved than the prostate, it is 
more difficult to relieve the condition by massage, but, 
as stated under the treatment of chronic prostatitis, the 
result of faithful persistence in treatment may accom- 
plish a great deal. 

A few conditions not easily classified may most con- 
veniently be described here. 


Cysts OF THE DEEP URETHRA 


An occasional cause of absence of spermatozoa may be 
a congenital obstruction of the ejaculatory duct, as it 
opens into the urethra. Because of pressure exerted on 
the obstruction from within the duct there often results a 
cystic condition of the deep urethra over the duct which 
may be large enough to cause urinary obstruction as 
well as obstruction to the spermatozoa. By removing 
the cyst it is possible to cure both the urinary obstruc- 
tion and the blocking of the duct. This can be accom- 
plished very easily by burning off the cyst with the high- 
frequency fulguration, but this may leave behind a scar 
which, in turn, acts as a complete obstruction to the 
outlet of the spermatozoa. Operation, with the cureting 
away of the cyst, may likewise fail to open the ejaculatory 


duct, although any of these forms of treatment will 
10 
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remove the urinary obstruction and may open the duct. 
Luckily this is a very rare condition and we do not often 
have to face this uncertainty of treatment. 


STRICTURE 

As a rule this condition will be met and treated by 
surgical means because of symptoms pointing directly 
to it rather than be seen first when the patient is being 
examined for relief of sterility, but occasionally a stric- 
ture which has not yet become small enough to send a 
phlegmatic individual for relief of urmary symptoms, 
may be bad enough to be the cause of sterility. The 
result is brought about in two ways, the first and least 
often seen is due to the mechanical obstruction caused 
by the presence of the stricture. If the scar is tight 
enough, forceful emission is absent and the semen may 
either be thrown back into the bladder entirely or slowly 
dribble away after completion of the sexual act. The 
treatment for this type is obvious. It is less often re- 
membered, however, that behind every stricture exists 
a greater or less degree of prostatitis, and this can make 
trouble in the ways already discussed, so that it is not 
enough to dilate a stricture to the point where it ceases 
to be a menace to the urinary tract, but in order to secure 
the maximum results in cases of sterility the prostate 
itself must be treated. 


HypospaDIA 
If hypospadia is of any degree beyond the balanic 
type it is practically always seen and treated by urolo- 
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gists before it ever comes in question as a possible cause 
of sterility. Consequently, any description of the more 
marked types will be omitted. When it is of the balanic 
type it may occasionally be the cause of sterility because 
of the inability of the male to place spermatozoa where 
they can go forward and meet the ovum. In these cases 
there is often some other factor influencing the fertility 
or some other mechanical condition making intromission 
incomplete. In those cases where this happens, and 
where operation cannot help, there is no one thing which 
will be sure to overcome the difficulty. A condom with 
one or two small holes in the tip has been used suc- 
cessfully in at least one of these cases as a means of 
draining the semen forward into the vagina instead of 
allowing it to escape outside. This condition likewise, 
though not uncommon, seldom has to be considered as a 
cause of sterility. 


CHAPTER XII 
IMPOTENCE AND ALLIED CONDITIONS 


INABILITY to accomplish. the sexual act constitutes 
impotence. As the term is generally used it has reference 
to lack of ability to have satisfactory erection. From the 
standpoint of a discussion on sterility this section per- 
haps is the least important of any because nearly all of 
the conditions which will be spoken of are so obvious and 
so distressing to the individual that they have heen 
recognized and treated for themselves and not because 
of the sterility which results. There are three main 
classes of conditions which bring this about. First, 
mechanical causes; second, changes in general condition, 
and third, the very indefinite condition of sexual neur- 
asthenia. 

MEcHANICAL CAUSES 

Under this heading come a variety of conditions not 
frequently seen, but none the less important when they 
occur. Ankylosis of the hips in certain positions as the 
result of old injury or disease occasionally makes trouble. 
Obesity, if accompanied by an abnormally small penis, 
may likewise render coitus impossible. Any hydrocele 
which gets beyond a certain point presents an insur- 
mountable obstruction, as does a large scrotal hernia. 
A tumor of the penis or fibrosis of the corpora cavernosa 


may occasionally result in sufficient distortion to pre- 
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ree en 
vent intercourse. In the same way an old inflammatory 
stricture with bending of penis in erection may make 
trouble. A tight frenum may pull the end of the penis 
over during an erection in the same way as a scar. The 
size of the penis itself at either extreme may in certain 
cases act as a relative cause of impotence. 


GENERAL CONDITIONS 


Any state of the individual which is attended with 
weakness or lowered vitality may have as one of the 
attendant symptoms inability to have erection. Follow- 
ing any long siege of sickness or under conditions where 
the individual has used up his vitality in doing prolonged 
labor, especially under conditions of mental strain, there 
often results temporary sexual weakness, and if the 
cause itself be prolonged the resulting impotence may 
become itself a source of worry. This is especially apt 
to occur in individuals who are naturally possessed of 
slight sexual appetite. 

Drug habits may become the cause of impotence if 
carried beyond a certain point. Any injury or disease of 
the central nervous system which affects the lumbar 
segment of the spinal cord will affect the nerve centers 
controlling erection, and in that way result in complete 
impotence. 

SEXUAL NEURASTHENIA 

This is, in reality, a condition of the mind and not 
a condition of the body, although there is often an 
accompanying physical basis, generally easily remedied 
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when the mental end of the trouble is adjusted. It 
seldom occurs in individuals happily married, and for 
that reason is seldom to be considered as a cause of 
sterility. Abnormal sex habits, such as excessive mas- 
turbation, or coitus interruptus, may result in abnor- 
malities in the deep urethra such as already spoken of, 
and may thus cause temporary trouble. One very 
prolific source of trouble is excessive sexual stimulation 
without gratification, or “mental masturbation.” Oc- 
casionally from excessive nervousness or as a result of 
strong emotion temporary sexual indifference, or even a 
repulsion, may be present, but all of these conditions are 
the result of an abnormal mental attitude which has to 
be recognized before any efficient treatment can be car- 
ried out. 

The remedy for the various things mentioned goes with 
the disease itself. Some of the mechanical causes men- 
tioned can be cured, some cannot, and there is no remedy 
for any of them other than the obvious. Impotence from 
overwork, or disease, or drug habit can be cured by re- 
moval of the cause. The neurasthenic must be reassured 
and his irregular habits must be smoothed out. He is the 
most difficult type to handle and very often will fail to 
respond to anything at all. 


Section IV 


RELATIVE INFERTILITY, THE MARITAL 
HABIT, AND THE PREVENTION 
OF STERILITY 
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CHAPTER XIII 


STERILITY OF THE MARRIAGE FROM RELA- 
TIVE INFERTILITY OF THE PARTNERS 


In the preceding sections we have been dealing with 
those sterile marriages which are dependent upon the 
sterility of one partner. We are now to consider those 
in which the failure of the union is due to a mere decrease 
of fertility on one, or more usually, both sides. Recent 
investigations have shown that such marriages are very 
common, and comprehension of their causes and treat- 
ment has greatly increased our resources in the manage- 
ment of sterility. 

In this and the following chapter we shall deal with 
the general principles which govern relative infertility, 
and in succeeding chapters shall take up special instances. 
As this recent advance in knowledge was founded upon 
experimental work in the animal laboratories, and as the 
subject is both important and somewhat complex, we shall 
first state the general principles. We shall then give a 
brief résumé of the experimental work by which they were 
established for the domestic animals, and this will be fol- 
lowed by a short discussion of the clinical observations 
which warrant their extension to the human species. 
The next chapter will then be devoted to their practical 


use in the treatment of human marriages. 
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We believe that the following statements are now 
justified : 

Certain not uncommon dietetic errors and some other 
depressing general constitutional conditions may de- 
crease the fertility of some individuals to such a degree 
that their marriages become sterile and remain so while 
these conditions are allowed to persist. 

A slight decrease in fertility from constitutional cause 
on the part of one partner to a marriage may so multiply 
a similar decrease in the other partner that their union 
is unproductive even though each of them is still fertile 
in the sense that either might have offspring if mated to 
a partner of high fertility. 

These depressing constitutional conditions affect both 
sexes equally. The mechanism by which they produce 
infertility is by decreasing the activity of the testicles 
or ovaries until these organs fail to produce normal 
spermatozoa or ova. 

The degree to which individual men or women resist 
these depressing influences upon their fertility varies 
widely. Thus in some individuals depression of fertility 
is one of the first effects of a defective diet or of the other 
depressing conditions which are to be spoken of. In 
other individuals, on the contrary, fertility is often main- 
tained until the depressing condition is so extreme, or 
so long continued, that it produces serious depreciation of 
general health. 

In most cases detection of the depressing condition 
which is present and its removal by alteration of the 
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habits of life, or by the appropriate general medical 
treatment, will result in the restoration of the affected 
individuals to their normal degree of fertility. 

The application of these principles to the management 
of sterile human marriages has in our experience not only 
transferred a large number of cases which were formerly 
obscure to the hopeful class, but has also produced preg- 
nancies in many cases which had been failures under 
the treatment which had been previously used. This is 
frequently true even of cases in which the primary treat- 
ment has properly and necessarily been operative. The 
importance of an assimilation of this recent advance in 
knowledge is then the reason for the recapitulation of 
the evidence upon which it rests, before proceeding to 
its practical application. 

Though the dietetic work of McCollum,’ Osborne and 
Mendel,? Robinson,’ and others was primarily directed 
to study of the ill health that results from malnutrition, 
it showed, incidentally, that the fertility of the animals 
which were used was frequently decreased even when 
the defects in their diet were so slight that they did 
not cause serious ill health. This fact suggested a 
set of experiments to be aimed directly at such in- 
fertilities. 

A number of rats from a strain which had been care- 


1 McCollum, E. V., The Newer Knowledge of Nutrition, New York, Mac- 
millan Co., 1918. 

2 Osborne and Mendel, Jour. Biol. Chem., vol. xxxv, 1918; vol. xli, 1920. 
Science, xlv, 294, 1917. Jour. Biol. Chem., vol. xxiii, 439, 1915; vol. xx, 351, 1915. 

3 Robinson, Arthur, Edinburgh Med. Jour., vol. xxvi, 137, 1921. 
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fully standardized for many generations by Dr. Helen 
D. King! were placed upon carefully calculated diets. 
One of these diets contained all. the essential elements, 
to be detailed later, in full amount. Each of the others 
contained an unduly small supply of one of these ele- 
ments, but was complete and sufficient in all other 
respects. These diets were planned to be physiologically 
similar to defective diets which are common among 
human beings, and in each the amount of deficiency was 
that which it was believed would be sufficient to decrease 
fertility without seriously depreciating the general health 
of the animal. All the diets were kept before them con- 
stantly in unlimited quantity. 

The first step in the experiments was naturally, how- 
ever, to establish the average fertility of the strain under 
the conditions of the individual laboratory. It proved 
that 65 per cent. of the matings made for this purpose 
produced young, and 35 per cent. were unproductive. 
The average mating fertility of these rats was then 0.65. 
Since the sterility of any of the unproductive matings 
might well have resulted from the union of one fertile 
and one sterile rat, it was evident that the next step 
should be to remate all the rats which had been con- 
cerned in unproductive matings with partners of proved 
fertility,? in order to determine which individuals were 
responsible for the infertilities of the first matings. When 


1 King, Helen D., Jour. Exper. Zodl., vol. xxvi, 335, 1918; vol. xxvii, 1, 1919; 
vol. xxvii, 29, 1919. 


? Rats which had been fertile in each of a long series of previous matings. 
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this was done it was found that there were many in- 
stances in which both the partners to a sterile mating 
had proved fertile when remated to another rat of proved 
fertility. Those which had been sterile in the second 
set of matings were then again remated to another rat 
of known fertility, and this process of remating was con- 
tinued until, as it happened, every rat in this first short 
series produced young in one or another remating. This 
very surprising result proved that all the rats which had 
appeared to be sterile in the first series ofmati ngs pos- 
sessed some fertility, although it evidently varied in 
degree in the several individuals. It was then apparent 
that the fertility or stertility of the mating and the 
degree of fertility of the individual partners must be 
considered as separate factors. It was further evident 
that an attempt must be made to determine the indi- 
vidual fertility of each rat in the entire series. 

A full description of the prolonged and laborious 
series of experiments by which this was finally accom- 
plished would occupy too much space for insertion here. 
Those who are sufficiently interested are referred to the 
original papers.’ 

We must be content here with the simple statement 


1Reynolds and Macomber, Defective Diet as a Cause of Sterility, Jour. 
Amer. Med. Assoc., July 16, 1921, vol. lxxvii, pp. 169-175. 

Reynolds and Macomber, Certain Dietary Factors in the Causation of Steril- 
ity in Rats, Amer. Jour. Obstet. and Gynec., vol. ii, No. 4, October, 1921 

Macomber, Defective Diet as a Cause of Sterility, Final Report, Jour. Amer. 
Med. Assoc., April 7, 1923, vol. xxx, pp. 978-980. 

Macomber, The Threshold of Fertility in Rats and its Relation to Diet 
Deficiency, American Naturalist. (In press.) 
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that by a long series of such rematings as have been 
described, first with rats of proved fertility, then with 
those of proved lesser fertility, it was possible to deter- 
mine the degree of fertility of each individual with a 
degree of accuracy which proved to be sufficient for all 
our further purposes. This was accomplished by com- 
paring results of all the matings of each rat under a 
system of trial and error, in which the result of each 
mating altered the status not only of that rat, but of all 
its partners, and successively of all their partners through 
the series. By each successive application of this prin- 
ciple the errors became less, and in the end the results 
were approximately accurate. 

All the individual fertilities were expressed in per- 
centages, and when they were all added together and 
divided by the number of rats concerned it was found 
that the average individual fertility was 0.82. On sepa- 
rating the records of the sexes it was also found that the 
average individual fertility of the males and females was. 
the same—approximately 0.82. It will be remembered 
that the average mating fertility of the entire series was. 
0.65. On a mere inspection of these figures it was at 
once noticed that if the average individual fertility of 
the females was multiplied by the average individual 
fertility of the males the product would represent the 
average mating fertility of the whole series (0.8 x 0.8 
= 0.64"), and this suggested that if the calculated in- 


1 Throughout this report we are avoiding the use of too great accuracy in 
percentages. 
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dividual fertilities of any two rats were multiplied to- 
gether the product might prove to represent the fertility 
of their particular mating. 

By way of testing out this possibility the fertilities 
of all the matings which had been made were calculated 
in this way. When the results were tabulated, as in 
Table 1, 


TABLE 1 
Schematic Chart of Fertility 
Individual Mating fertility, 
fertility. per cent. 
cox 0 1.00 or 100 
0.9 x 0.9 0.8lor 81 
0.8 X 0.8 0.64 0r 64 
rd oes Near d 0.49 or 49 
Whreshold for fertiltty... coc «06 2220.00 45 
026 < 0:6 0.36 or 36 
Uns eS Us 0; 2>,0ore 2D 
0.4 X 0.4 0.16 or 16 
GF ie MS: 0.090r 9 
O32) S<.0)2 0.04o0r 4 
Oe OE L 0.0lor 1 


it proved that all the fertile matings had calculated 
percentages which were at or above 0.50, and that 
all the infertile matings had been calculated as below 
0.45. 

This justified a hope that it might be possible to 
establish a “‘threshold of fertility” above which fertility 
of the mating might be expected and below which it 
would not occur, but as the number of matings which had 
been made was not large enough to warrant a final con- 
clusion to this effect, a larger series was undertaken. 
When this was concluded and all the results so far ob- 
tained were placed together, as in Table 2, 
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TABLE 2 
Zones of Fertility 
Individual fertility. Matings. Mating fertility. 
1.00 X 1.00 £1.00 
O79 =o 1200 0.90 
0.9 xX0.9 Always fertile 40.81 
0.8 x<0.9 0.72 
0.8 xX 0.8 ) 0.64 
07 us | (0.56 
Ost XO? | 0.49 
Oe op ee 40.45 
OT Soe. | [0.42 
0:6 < 0:6 | 0.36 
0.8 x 0.4 2 0.32 
er scies (on 
istise >< ey 0.16 


it was seen that in this larger series there were a few sterile 
matings which had been placed somewhat above 0.50, 
and a few which were productive, although they had 
been calculated as just below 0.50. Although the ex- 
ceptions were probably not more than would be ex- 
plained under the limit of error in the method of esti- 
mating the individual fertilities, it was judged safest to 
abandon the theory of a threshold of fertility and to 
divide the table into the three zones of Table 2. The 
principle arrived at may probably be safely stated in the 
form that “A mating with a predicted fertility above 
0.60 will be fertile, while one which is calculated as 
below 0.40 will be sterile, but that between 0.40 and 
0.60 there is a doubtful zone in which either result 
may occur.” 

The predicted results were as true to those actually 
obtanied, when the partners were of different fertilities, 
as when their fertilities were the same. 
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Thus, 
.50 X .70 = 0.35, and such a mating was always sterile, 
but 1.00 X .70 = 0.70, and such a mating was always fertile, 
-40 X .80 = 0.32, and such a mating was always sterile, 
but .90 X .80 = 0.72, and such a mating was always fertile, 
.60 X .60 = 0.36, and such a mating was always sterile, 
but 1.00 X .60 = 0.60, and such a mating was always fertile. 


It follows, however, that if the individual fertility of any 
rat is below 0.40! that rat will have a sterile mating even 
though its partner is completely fertile, thus .35 « 1.00 
= 0.35, and such a mating was always sterile. 

The results were equally accurate whether the animal 
with the better percentage was male or female. 

When the experiments were repeated with a longer 
series of rats which had been raised from birth, or long 
maintained, upon the defective diets, they afforded full 
and accurate proof that in rats such diets may decrease 
fertility without serious depreciation of health. 

These experiments also proved definitely that in rats 
a sterile mating may occur as the result of the union of 
two individuals of only moderately reduced fertility, and 
that both partners to such matings may be fertile when 
remated to a partner of high fertility. This fact had not 
previously been known. 

They also showed that in rats the amount of reduc- 


11t is, however, true that the fertility of any such rat can usually be raised 
by altering the conditions of its environment, and often to a degree which per- 
mits it to become a partner to a fertile mating. 

2 This had been shown as probable by the nutritional experiments quoted 
above. It was not only confirmed by the work detailed here and by some of the 
later work of Evans and Bishop (Evans, Herbert M., M. D., Bishop, Katherine 
S., M. D., Jour. Amer. Med. Assoc., September, 1923, vol. Ixxxi, No. 11, p. 
889), but has since been established for several of the other domestic animals as 
well by the work of many of the agricultural experiment stations. 

11 
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tion of fertility which is produced by such diets varies 
greatly in different individuals. This variation in in- 
dividual susceptibility has since been proved to be of 
great importance in human infertilities. 

As a further result of these experiments it became 
evident that we shall add greatly to the clearness of our 
conception of the whole subject of fertility if we cease 
to think of any mating or of any individual as neces- 
sarily either fertile or sterile, and realize instead that 
the fertility of either an individual or a mating may vary 
in any degree between full fertility and absolute sterility. 
This change of thought is of perhaps more practical im- 
portance than any other one factor in this recent great 
advance in knowledge of fertility. 

These principles are now probably regarded as fully 
established for the domestic animals by those who have 
followed the results of experimental work in the animal 
laboratories and the agricultural experiment stations, 
and several years of careful clinical observation have now 
convinced us personally that they are equally applicable 
to the human race. Our reasons for this relief may now 
be set forth. 

Innumerable clinical observations by the profession 
at large have fully proved that the normal and defective 
diets exert the same effects’ upon the health of men and 
women that the laboratory studies, which have been 
referred to, had established for the health of rats and other 
domestic animals. The occurrence during the last few 
years of many pregnancies from previously sterile mar- 
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rilages among our patients, after a change of diet and 
without other treatment, points to the same conclusion 
about fertility. This result is, moreover, supported by 
certain of the more exact methods of observation which 
are possible in clinical work. 

In human practice we can determine the physical 
state when the patient is first seen with far greater 
accuracy than is possible in laboratory animals; more- 
over, the symptomatology of present and past physical 
conditions which can be obtained from intelligent pa- 
tients gives us a great advantage which we do not possess 
in work among the animals. Again, we can watch the 
improvements in physical condition under treatment by 
the use of methods of examination which have been 
worked out by the collective experience of the medical 
profession and which are far more elaborate and satis- 
factor than any which can be applied to the animals in 
the laboratories. These advantages in human practice 
compensate us to a considerable degree for the loss of 
the remating methods which are possible in the labora- 
tory. They, moreover, have added to our information a 
number of important points which could not be obtained 
in the animal work. Clinical observation has made it 
quite evident that the defective diets act in producing 
infertility through general and constitutional channels, 
and that the failure in the mechanism of fertility by 


1 Evans and Bishop have worked out certain methods of physical examina- 
tion of the genital conditions in rats which have yielded facts of interest and 
value, but the results obtained are necessarily less complete than those which 
can be secured in clinical practice. 
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which these infertilities are produced is a complete or 
partial inactivity in the testicles or ovaries as a result of 
which these organs fail to produce or release effective 
spermatozoa or ova." 

In the animal laboratories the study of depressing 
environmental conditions has been limited to the defect- 
ive diets for the reason that the other similar conditions 
are less easily supplied under the conditions of labora- 
tory work. Clinical observations conducted with the 
more perfect observations of constitutional condition 
which are rendered possible by the elaborate methods of 
observation which modern medicine has now made ayail- 
able have convinced us personally that some other 
changes in the environment are equally important. 
Indeed, as our experience with these cases grows larger 
and our perception of the relation of such conditions to 
the degree of fertility has become more practical our 
personal belief in their importance has increased. 

The chapter which follows this will be devoted to a 
detailed discussion of the defective diets which are met 


1 These. infertilities of constitutional origin then differ from most of those 
which have been described in previous sections both in their causes and in the 
failures in the mechanism of fertility by which they are produced. In the latter 
the failures of mechanism have usually occurred during the progress of efficient 
gametes through the genital canals. In those now under consideration the canals 
may be thoroughly normal, but the failure is in the gametes themselves. 

? The general trend of opinion in the laboratories and animal experiment 
stations, more especially the latest work of Evans and Bishop, and to some 
extent our own clinical observations, have raised the possibility that the de- 
pressing conditions other than the dietetic, which are to be spoken of later, 
exert their influence upon the ovaries and testicles through the production of 
defective assimilation of the dietetic elements, but this is as yet uncertain, and 
since the other conditions must at all events, in practical work, receive the special 
treatment which has long been generally settled upon as appropriate to them, 
they will be described in due course as separate affections. 
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with in human practice, and of the more frequent and 
important of the other depressing conditions which have 
been observed to depress fertility. The treatment of 
each of them will also be mentioned there in sequence and 
as they are taken up. Before entering upon this more 
detailed description of the subject it is, however, neces- 
sary to refer to one important complication which occurs 
with great frequency in practice, and which if it were not 
mentioned might lead to much confusion of thought. In 
the course of practice it will be found that the general 
conditions to which that chapter is devoted throughout 
its text, and the functionally inactive ovaries or testicles 
which are their consequence, are often accompanied, in 
one or another individual, by some one of the other 
failures in the mechanism of fertility, as a result of the 
presence of some localized determining cause as well. 
Such a cause will, of course, be accompanied by the 
abnormality in the genital canal which is its character- 
istic failure of mechanism. It is in the detection and 
management of such complicated cases that an ex- 
tended experience and adroitness in the art of practice 
become especially valuable, but an attempt at descrip- 
tion of all the many complications which may occur 
would render the chapter complicated and incompre- 
hensible to any but the adepts who do not need it. 
Combinations of the results of the local disturbances 
which have previously been described with the facts 
about reduced fertility of constitutional origin must then 
be left to the practitioner to be studied out during his 
conduct of the case. 


CHAPTER XIV 


THEORY AND PRACTICE OF RELATIVE IN- 
FERTILITY IN HUMAN MARRIAGES 


Tue whole subject of the dietetic causes of infertility 
is so new that it has not yet been fully appreciated by 
the mass of the profession, and for that reason, in addi- 
tion to that of its great importance to our subject, it 
may properly be prefaced by a few words upon the 
vitamin theory, or hypothesis, upon which it rests. 

The old division of dietary elements into the stimu- 
lating proteins and the fuel-producing starches and fats 
is still of value and necessarily retained, but to this the 
new work has added another and all essential element, in 
its recognition of the importance of certain mineral salts 
and of the somewhat hypothetic substances which have 
been called the vitamins. This term is in itself somewhat 
unsatisfactory, and from the point of scientific complete- 
ness the whole vitamin theory is indeed provisional. 

No vitamin has ever been isolated by chemical 
analysis, no man has ever seen or handled a vitamin. 
They are, in fact, strictly provisional substances whose 
chemical nature is not yet understood, but the articles 
of diet in which each of them occurs, and the extreme 
importance of their absence or presence in the diet of 
any individual, have been absolutely established by the 


visible ill effects which are produced upon animals from 
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whom any one of these hypothetic substances is with- 
held. It is also shown by their restoration to health or 
fertility when the withdrawn substance has been rein- 
troduced into their diet. In short, the practical results 
which have followed the adoption of the vitamin hypoth- 
esis have been and are daily proving so brilliant and far 
reaching that no dietitian of today can do anything else 
than accept the vitamin hypothesis and speak of the 
vitamins as though they were as familiar and well known 
as sugar or salt, or any other visible and tangible dietary 
ingredients. Clinical experience has also made it more 
than plain that these substances are quite as important 
to the human race as to any other animal. 

In addition to the vitamins we now recognize the 
importance to both growth and fertility of an abundant 
supply of calcium and phosphorus, and have learned too 
that these elements are not thoroughly effective when 
introduced as mineral salts, but should be contained in 
the diets and, therefore, in their natural organic com- 
binations. The newer knowledge also recognizes the 
absolute importance of including in the diet certain 
essential substances which are well known to the chemists 
as the amino-acids. Some of these are present in all 
the proteins, but it has been discovered that to obtain a 
sufficient supply of all of them the proteins must be ob- 
tained from a varied diet, since very few individual pro- 
teins contain them all. 

These various substances and their sources must now 
be described in detail for those who wish to thoroughly 
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understand the principles on which the dietaries to be 
recommended are composed, but these descriptions are 
necessarily somewhat lengthy and technical, and will be 
less important to those readers who only desire to obtain 
general principles. 

There are at present three vitamins which are gen- 
erally recognized as such: the fat-soluble or A vitamin, 
the water-soluble or B vitamin, and the antiscorbutic or 
C vitamin. 

The fat-soluble A, as it is usually termed, is con- 
tained in sufficient quantities only in the following sub- 
stances: butter, cream, eggs, the green parts of leafy 
vegetables and the parenchymatous organs of animals, 
such as the liver, kidneys, etc. It is not destroyed by 
moderately hot cooking. It is not contained in the 
starches and vegetable proteins which are the essential 
elements in the rest of our vegetable diet, nor in meat 
or the meat fats. 

The fact that this vitamin is essential to all animal 
life explains certain habits of the carnivorous animals 
which have hitherto seemed mysterious. Field natural- 
ists and hunters have observed that when the carnivora 
make a kill they first of all rip open the abdomen and 
devour the parenchymatous organs, after which they 
satisfy the remainder of their appetite upon the meat and 
fat. Since the parenchymatous organs of their kills 
constitute their only ordinary source of the fat-soluble A, 
their instinctive demand for this essential substance ex- 
plains the fact that when game is plentiful they fre- 
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quently leave a large portion of the remainder of the 
meat unconsumed, and make a fresh kill when they are 
next hungry. In times of scarcity they are frequently 
seen to chew the buds and young leaves of the plants 
about them. Thus every one has seen the domestic dog 
chewing grass, an evidence of the fact that he is too often 
unprovided with a sufficient supply of the vitamin A. 
Again, it has long been known that the carnivora seldom 
breed in menageries, but since the promulgation of the 
newer knowledge of nutrition those menageries which 
have taken up the habit of feeding liver have begun to 
obtain young from their carnivora. 

Complete or nearly complete deprivation of the fat- 
soluble A results in us, as in all animals, in severe mal- 
nutrition, even though all other elements of the diet are 
supplied in abundance; and also produces a_ peculiar 
form of ophthalmia. This was extremely common among 
children in Sweden during the early days of the late war, 
at which time the high price of milk in Germany led to 
too great an exportation of Swedish milk, and many 
little children were consequently totally without this 
all-important article. It was found in the hospitals that 
incipient cases of this blindness were promptly remedied 
by putting the children on a diet rich in whole milk and 
butter fat and without any other treatment. Complete 
deficiency of this vitamin is almost unknown among our 
population, but the minor degrees are extremely com- 
mon, usually as a result of individual dietary whims; and 
moderate deficiencies in the fat-soluble A may produce 
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infertility among their earliest effects, often before any 
other evidences of malnutrition are present. This should 
never be forgotten in the treatment of sterility. 

The water-soluble B is necessary only in extremely 
small quantities and is contained in fresh meat and 
whole grains, besides smaller amounts in milk and vege- 
tables. From the fact that it is soluble in water and is 
not destroyed by heat it is almost never absent from a 
varied diet. Its absence produces the disease known as 
beriberi, which has never been prevalent in Europe or 
America, but has been seen in Labrador. It is removed 
from the grains by overmilling or the process known as 
polishing, and was formerly very common in the rice- 
eating countries, but since the recognition of its cause 
and the consequent substitution generally of unpolished 
rice it is no longer common eyen in the East. 

The antiscorbutic vitamin C, the absence of which 
produces the disease which is known as scurvy, is abun- 
dant in citrous fruits and the fleshy vegetables (notably 
in potatoes and onions). It is present in fresh meat, but 
is destroyed by cooking or salting, hence we obtain it 
chiefly from fruits and from the raw onions and tomatoes 
which are sometimes used in salads. It is necessary only 
in minute quantity, and its complete absence is rare, but 
moderate deficiencies in this vitamin are not very uncom- 
mon. 

A considerable number of mineral substances are 
essential elements in our diet, but most of them are 
needed in but small quantities and are present in much 
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of our food. Calcium and phosphorus in considerable 
quantity are, on the contrary, essential to growth, 
health, and fertility. The chief articles of diet which 
contain them in abundance are milk and eggs, but they 
are present in smaller percentages in most vegetables. 
This is one of the reasons why these substances are 
extremely important elements in nutrition. 

The importance of an abundance of protein has long 
been recognized as essential to any successful diet. It is 
contained in all the grains and seeds which form the 
bulk of our vegetable diet and in all meats. It is not 
destroyed by cooking. It is never absent from our diet, 
but for fertility it is needed in rather large quantities 
and deficiencies sufficient to produce infertility are not 
uncommon. Our necessity for a supply of all the essential 
amino-acids by the use of a variety of proteins has been 
but newly recognized. It has been already referred to 
and will appear again a little later. 

Starches and fats are the heat-producing elements in 
our diet. They are not absolutely essential to life and 
health. It is possible to live for long periods upon lean 
meat alone, but if an exclusively protein diet is to pro- 
duce all the necessary heat, it must be consumed in such 
extreme quantity that it is both wasteful and trying to 
the digestion. In a properly balanced diet the starches 
and fats are contained in just such quantities as produce 
normal weight. It has long been well known that obesity 
frequently produces infertility, and it is equally true that 
extreme underweight has a similar result. Many women 
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reduce their weight to an extreme degree from a desire 
to preserve a girlish figure, and when such women are 
troubled by infertility they must be induced to eat an 
amount of the heat-producing elements in diet which is 
sufficient to bring their weight up to normal. Very fat 
men or women must be reduced in weight by a decrease 
of these elements. 

Milk and eggs, which are designed by nature for the 
complete though temporary nourishment of young in- 
dividuals, are perhaps the only substances which contain 
all the essential elements in due proportion and a reason- 
able quantity of both, or at least of one or the other, 
should be included in all diets. For reasons which are 
both physiologic and economic neither of them are, 
however, satisfactory as an exclusive diet for mature 
individuals. 

All these considerations make it evident that he who 
is to treat sterility successfully must have a reasonable 
knowledge of dietary principles in their bearing upon 
infertility. This principle will be new to many, and the 
first impression made upon their minds will perhaps be 
that the dietary deficiencies must be most common among 
the ill-paid classes. This is, however, not the fact, as 
may be illustrated by reference to the diet of such peoples 
as the Chinese and East Indians, who live always upon 
a very restricted diet, and so far as the lower classes are 
concerned are always very close to the possibility of 
starvation. Evolutionary necessity and race instinct 
have, however, regulated the habits of such peoples to a 
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diet, which though unvaried and usually scanty, yet 
contains all the necessary elements in reasonable pro- 
portion. It is commonly said that some of these people 
live mainly upon rice, some upon millet, and some upon 
other grain, but all the grains contain the vegetable 
proteins, and upon inquiry it will be found that all of 
them eat some form of animal food and apparently in 
amounts which ordinarily supply the necessary quan- 
tities of all the essential amino-acids. All of them, too, 
use the milk products in some form, such as curds, cheese, 
or butter, and though the amounts are small they are 
taken daily and are, therefore, apparently sufficient to 
supply the fat-soluble A. The two other vitamins are 
contained in the vegetables and the grains, and the fact 
that the portions of such populations which are dependent 
upon the most restricted diets are always small and 
very light of bone probably much decreases the amounts 
of the mineral salts which are essential to them. 

Similarly, though the less well-paid classes in Europe 
and America eat a diet which is economically restricted 
to a somewhat small range, necessity and custom have 
included in that diet all the essential articles, and the 
very fact that it is of necessity varied but little by taste 
and whim insures their consuming all the necessary ele- 
ments from day to day and throughout their lives. 

In the well-fed classes, on the other hand, an indi- 
vidual’s choice of diet is governed chiefly by flavors, 
fancies, and theories. Many individuals “cannot take 
milk,” many ‘dislike eggs,” many “never eat salads,” 
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and omit spinach and the other greens. Further enumera- 
tion of such habitual mistakes.is unnecessary, since 
instances will occur to every one. In the well-fed classes 
in particular a careful inquiry into the dietary habits of 
infertile individuals and a correction of any mistakes is 
very essential. Another variation of habit between the 
different classes of our population is also important, and 
may be mentioned briefly here in anticipation of what 
will be said immediately afterward. The abundant 
protein diet which has long been known to be favorable 
to fertility can rarely be assimilated without abundant 
muscular exercise. This is furnished to the ill-paid 
classes by their work, while the brain work of the better 
paid is often accompanied by an entire neglect of out- 
door life and the use of the muscles. This leads us 
naturally to a consideration of the all-important subjects 
of poor assimilation and overwork. 

Every one will at once assent to the statement that 
there is no advantage in putting a stimulating diet upon 
the table unless the patient eats it, but the equally true 
fact that there is no use in putting a stimulating diet 
into the mouth unless the patient is capable of assimilating 
it is too often overlooked. Animal breeders and trainers 
for athletic contests have long known that their charges 
cannot be brought into tiptop condition for their pur- 
poses by any diet unless they are also given a carefully 
regulated amount of exercise; and proper assimilation of 
a reasonable amount of the stimulating elements in the 
diet is always essential to fertility. 
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An exhaustive treatment upon metabolism and as- 
similation is not within the scope of this work, nor are 
its writers competent to write such a dissertation; cases 
in which there is evidently a vice of assimilation must be 
referred by most practitioners to authorities upon this 
subject, but when defective assimilation is dependent 
upon mental overwork and an absence of muscular exer- 
cise, its treatment is well within the province of the 
general practitioner. We have seen many instances in 
the human male in which either oligospermia, or reduced 
vitality of the spermatozoa, or both, have been remedied 
by the adoption of moderate daily outdoor exercise, 
evidently by an improved assimilation of an otherwise 
reasonably sufficient diet; and this is especially true of 
individuals who have dropped a previously well-estab- 
lished habit of exercise. 

In the male both the defective condition when he is 
first seen and the reappearance of effective spermatozoa 
under treatment can be easily demonstrated by the 
microscope; in the female a direct microscopic determina- 
tion of the condition of the ova is not possible, but our 
clinical experience has made it quite evident that de- 
fective assimilation from deficiency of exercise is not 
infrequent among women also. 

The condition known as nervous overstrain, psych- 
asthenia, etc., is closely allied to this subject. Every 
practitioner will recognize this in its connection with 
general health, but he is less certain to realize that in 
certain individuals nervous overstrain may produce 


' 176 FERTILITY AND STERILITY 


seriously reduced fertility as one of its first effects. It 
will rarely or never appear before some effect upon 
general condition has been produced, but it is often well 
marked before the patient shows any considerable signs 
of an impending breakdown. Individual susceptibility 
is here again of the greatest importance. Some heavily 
overworked individuals reproduce readily, while others of 
less satisfactory sexual development are likely to be infer- 
tile except at periods when they have relaxed in their work, 
and have put themselves into the best general condition. 

The infertilities of constitutional origin which appear 
to be the result of defective diet or assimilation, etc., and 
with which we have just been concerned, vary from the 
class which are now to be spoken of, in that while those 
which have been described are merely the result of dis- 
turbed physiology, these others are the result of patho- 
logic conditions. 

In many individuals tuberculosis, anemia, and the 
auto-infections have a definite and pronounced effect in 
lowering fertility, and here again persons of low normal 
sexual development may show reduced ability for re- 
production before their general health is at all seriously 
affected. In women, especially, even very slight degrees 
of anemia may be important. In both sexes such con- 
ditions as an overloaded colon, tonsillar retention, chronic 
alveolar abscess, cholecystitis, etc., may be enough to 
reduce fertility, and should therefore be searched for 
with the utmost care during the general examination in 
every case of sterility. 
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One further important subject must be briefly re- 
ferred to. The evidence already produced by students 
of endocrinology makes it obvious that since the essential 
reproductive organs of both sexes, viz., the ovaries and 
testicles, are also glands having an internal secretion, and 
since the activities of all such glands are closely corre- 
Jated together, alterations in other glands of this char- 
acter may have a most important and far-reaching effect 
on testicular or ovarian activity, and hence on repro- 
duction itself. For instance, it is a common observation 
to find non-ovulating ovaries associated with an en- 
largement of the thyroid gland, and scanty or absent 
menstruation and some aspermias are often associated 
with lack of activity of the pituitary. 

At the present time this whole subject is still, how- 
ever, in a controversial stage and no hard-and-fast con- 
clusions can be drawn. For this reason the present fad 
of prescribing various combinations of extracts of the 
different glands of internal secretion in the treatment of 
infertility is to be deprecated. There seems to be no 
question that in certain well-selected cases there are 
certain of the extracts which may be of assistance in 
stimulating fertility, but there is also no question that a 
great deal of harm is done by their indiscriminate ad- 
ministration. At the present time we feel that any more 
definite statement as to the various indications would 
be unwise. 

After all that has been said the methods of treat- 
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should be easily apparent, but for clarity they may be 
briefly summarized here. 

The diet which is most favorable to high fertility is 
one which contains a high percentage of animal proteins 
together with some slight excess of the vitamins and 
mineral salts. Milk is the most important single article, 
since it not only contains a fair percentage of easily 
digested protein but also forms the chief source, in our 
dietaries, of the lime salts. It is necessary to have a 
certain amount of red meat in the diet both because of 
its protein content and because it is our chief source of 
iron. This is particularly important for women. Butter 
and the leafy vegetables are very important as the chief 
sources of the fat-soluble vitamin. The water-soluble 
vitamin is supplied by the whole cereals and to a lesser 
extent by fresh meats and many vegetables as well as 
by the milk. Since we eat so little raw food the citrous 
fruits and raw tomatoes and onions should be used in 
reasonable quantity as the source of the antiscorbutic 
vitamin. The physician should in each case prescribe 
a diet suited to remedy the defects which he has found to 
be existent in the diet of an individual patient, and 
should remember that the elements which have been 
neglected should be for a time supplied in more than 
average quantity. The necessary detailed knowledge is 
well supplied in Dr. McCollum’s book (see footnote on 
page 155). 

The habits of the patients should be so altered as to 
supply the amount of muscular exercise which is neces- 
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sary to the assimilation of a stimulating diet, and to 
insure the mental and nervous rest which is essential to 
soe WHO have been under an overstrain. Every phys- 
ician is well aware that it is easier to recommend rest and 
exercise than to insure their adoption, but in cases of 
reduced fertility from such cause the attendant should 
make it plain to the patient that fertility will not be 
obtained unless these necessary changes of habit are 
made, and made in effective degree. A complete and 
prolonged change from the habits of civilized life and 
work to those of an out-door vacation is, of course, the 
best method, but when this is not possible, prolonged 
attention to these necessities in minor degree may often 
be effective. All the pathologic general conditions which 
depress health and fertility should be searched for and 
eliminated. 

As an important corollary to this whole subject the 
physician should realize that in thoroughly normal con- 
ditions the first pregnancy occurs within at most a few 
months after marriage. He should also realize, as he too 
often does not, that in the absence of voluntary preven- 
tion failure of prompt impregnation always implies at 
least some slight abnormality in the condition of one or 
the other partner. When, therefore, the marriage of a 
couple who desire children is not followed by the appear- 
ance of pregnancy within a few months, it may be taken 
for granted that some decreased fertility in one or both 
partners is surely present. The physician should, more- 
over, appreciate that in such cases treatment instituted 
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as soon as the suspicion of sterility is excited is far more 
apt to be promptly successful than if it is undertaken at 
any later period. The advice “don’t worry, but wait,” 
which is so often given to those who are beginning to be 
anxious, is thoroughly bad advice, and would never be 
given by those who are experienced in the treatment of 
sterility. 

That no surgery should be undertaken for the relief 
of a sterile marriage until the possibility of constitution- 
ally reduced fertility has been fully investigated for both 
partners should need no emphasis, but since daily ex- 
perience shows how often this principle is neglected it 
must be mentioned. 


CHAPTER XV 


MISCARRIAGES AND THE MANAGEMENT OF 
PREGNANCY 


THE progress of knowledge within the last few years 
has established an adequate and satisfactory explana- 
tion of a fact which has long been a matter of common 
observation. This is that there are many cases in which 
considerable accidents or other physical causes fail to 
disturb pregnancy, and others in which the most extreme 
care fails to preserve it. It may fairly be said that we 
now know that the great majority of miscarriages are 
due to an imperfect conception. In these cases very 
slight exciting causes produce the miscarriage, while, on 
the other hand, if the conception is in all respects good 
and normal, miscarriage is unlikely to occur if even ordi- 
nary care is observed. This newer knowledge has been 
so recently obtained that it perhaps deserves to be set 
forth at some length. 

For the sake of simplicity we shall here disregard the 
technical obstetric definition of miscarriage and _ shall 
include under this term all cases in which the fetus is 
lost before it is viable. We shall discuss the subject 
under three etiologic heads: 

I. Miscarriages due to imperfect fertility on the 
part of the father or mother, or both. 
II. Miscarriages due to imperfect attachment of the 
ovum to the mother. 


Ill. The influence of accidents or other trauma. 
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I 

That the genetic condition of the father at the time 
of impregnation is as important to the fetus as that of 
the mother at the same time, and probably on the 
average more important than her subsequent condition 
and management during pregnancy, is at first sight a 
somewhat startling conception, but we now know that 
it is warranted by the facts. It should be noted, how- 
ever, that this statement applies only to his genetic 
condition (7. e., to the degree of his fertility) as established 
by his health conditions during many months before the 
conception of the fetus, and not to any temporary con- 
dition at or about the time of coitus. The principle upon 
which the whole matter depends is that a normal con- 
ception can only occur as a result of the union of a 
normal spermatozoa with a normal ovum. That the 
spermatozoon and ovum are of exactly equal importance 
to the development of the embryo has, however, only 
been fully realized in comparatively recent years and as 
the result of modern cytologic work. This work has been 
so specialized that many physicians are still practically 
unfamiliar with it, and a brief résumé of the facts which 
bear upon this particular point may not be out of 
place. 

It is well known that the cells of each species in the 
animal kingdom contain a definite number of chromo- 
somes (Figs. 11-13, pp. 184, 185), which number is dis- 
tinctive of the species and varies between different 
species. It is important to realize that throughout life, 
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from the first segmentation of the ovum to the last which 
occurs in the old age of the individual, the chromosomes 
play an essential part in every cell division. They are the 
most essential factor in the transmission of heredity 
during fertilization and in the preservation of the char- 
acteristics of the individual throughout the subsequent 
segmentations. The first segmentation of the fertilized 
ovum differs, however, from all subsequent cell divisions 
in that it is preceded by the processes of maturation and 
fertilization. 

The essential step in maturation is the process of 
reduction divisions by which the number of chromosomes 
in the nucleus of the matured ovum and in the sper- 
matozodn are reduced to one-half the number which is 
characteristic of the species. The details of the reduc- 
tion divisions vary in the two sexes, but the final result is 
the same. This difference may be summarized by saying 
that in the reduction divisions of the ovum one-half of 
its chromosomes are extruded and lost; while in the 
more complicated reduction divisions of the male ex- 
trusion does not take place, but the final result is the 
same, in that each of the matured spermatozoa contains 
only one-half of the full number of chromosomes. 

As a result of the reduction divisions, then, neither 
the matured ovum nor the spermatozoon is a complete 
cell, and neither is capable of segmentation and the 
formation of a new individual without the aid of the other, 
but each is ready to play its part in the process of fer- 
tilization. 
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When these two bodies meet, the spermatozoon pene- 
trates into the substance of the ovum, its tail disappears, 


Fig. 10.—The male and female pronuclei. 


and the head becomes the male pronucleus (Fig. 10), 
while the persistent half of the nucleus of the ovum acts 
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Fig. 11.—The male and female chromo- Fig. 12.—The two groups of chro- 


somes are still in two distinct groups. | mosomes have mingled and are indis- 
tinguishable. 


as the female pronucleus. The two pronuclei then ap- 
proach each other and fuse to from the complete or 
cleavage nucleus of the fertilized ovum, which by their 
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union now contains the full number of chromosomes that 
is essential to segmentation. 

With the appearance of the segmentation spindle in 
the first segmentation of the completed ovum the chromo- 
somes of the male and female nuclei approach its equator 
in separate groups (Fig. 11), but shortly mingle and 
become indistinguishable from each other (Fig. 12). 


Fig. 13.—Each chromosome has divided into two halves, the halves have 
separated and migrated toward the poles of the spindle in preparation for the 
segmentation of the cell, which will pass through the equator of the spindle. 


Each chromosome then divides in half, the separated 
halves move toward the ends of the spindle (Fig. 13) 
and are divided from each other in the first cell division 
of the individual, which passes through the equator of 
the spindle. 

Each daughter-cell then contains the normal number 
of chromosomes, one-half of which are derived from the 
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spermatozoén and carry with them the characteristics 
of the father, while the other half are derived from the 
ovum and carry the inheritance from the mother. Each 
is then complete by itself and capable of segmentation 
without extraneous aid. The embryo now consists of 
two complete cells, its individuality as a future human 
being of definite inheritance is fully established, and 
since its whole subsequent development is conducted by 
cell division of these two complete cells and their descend- 
dants, it is evident that its perfection depends as fully 
upon the quality of the spermatozoén as upon that of 
the ovum. 

These cytologic observations are evidently in accord 
with the clinical condition which we have seen many 
times in the human race in which defective general con- 
dition in either partner has been attended by mis- 
carriages, while after that partner has been put in good 
condition subsequent pregnancies have progressed nor- 
mally. 

The conception that miscarriage is usually a result 
of decreased fertility of a partner to the marriage more- 
over explains the fact, which has become very familiar 
to us in clinical work, that imperfect conceptions and 
consequent miscarriages are very apt to occur in the 
course of treatment of cases in which either partner is of 
lowered fertility. We have come to accept such mis- 
carriages as partial successes and as an encouragement 
toward future results, 7. e., in cases of lowered fertility in 
which the degree of fertility of either partner has pre- 
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viously been so low that no conception at all has occurred, 
the appearance of an imperfect conception is good evi- 
dence that the fertility of the affected partner is im- 
proving, and that with a continuance of treatment we 
may confidently hope for a successful pregnancy. 

We have, moreover, even in the human race, some 
evidence of definite scientific value. When in these 
cases the defect has been in the male, visible improve- 
ment in the number and motility of the spermatozoa has 
been also noted on microscopic examination. Again, 
studies of the specimens passed in human miscarriages 
which have been made during the last few years by many 
observers' have shown that in a very large proportion 
of all cases the fetus is imperfect, and that the mis- 
carriage has consequently been due to its arrested de- 
velopment and death. Most such imperfections of the 
fetus are the result of imperfect or otherwise abnormal 
segmentation in the ovum, and since segmentation is 
governed equally by the chromosomes derived from the 
male and female pronuclei, it is evident that the genetic 
condition of the father at the time of the formation of 
the efficient spermatozoén which furnishes the male pro- 
nucleus, is as important to the fetus as that of the mother 
at the time of the formation of the ovum, and its pro- 
nucleus. 

The condition long familiar to the profession under 
the title of “habitual miscarriage” is usually the result 


1Contributions to Embryology, Publications of the Carnegie Institution of 
Washington, Vol. XII (Streeter, Meyer, Mall, Corner, et. al.). 
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of a persistent low fertility in one or the other partner 
to the marriage. In fact, miscarriages due to any of the 
causes, general or local, which result in the death of the 
fetus, or its imperfect attachment to the uterus, tend to 
occur repeatedly so long as the causative condition is 
allowed to persist. | 

Individuality must also be allowed for in miscar- 
riage as in all matters of relative fertility. Observations* 
on ferrets, rats, and less extensively on other pluriparous 
animals, have shown that in slightly lowered fertility 
the uterus often contains a proportion of blighted em- 
bryos interspersed among the normal ones. These and 
most of the occasional miscarriages in between normal 
pregnancies in the human race and other uniparous ani- 
mals may be regarded as instances of conjugation by an 
individually imperfect gamete. 

One as yet undetermined point may be mentioned 
before we leave this subject. 

Cytologic research has also given us some information 
about imperfect segmentation. In a few instances fail- 
ure in the processes of fertilization or of subsequent seg- 
mentation have actually been observed under the micro- 
scope,? and cytologic opinion tends to a belief that when 
either the ovum or spermatozoén is delayed more than a 
few days in the tube fertilization is apt to be imperfect, 
probably as a result of diminished vitality in the gamete 


1 Robinson, Arthur; Edinburgh Med. Jour., 26, 137, March, 1921. Reynolds 
and Macomber: Jour. Amer. Med. Assoc., July 16, 1921, vol. 77, pp. 169-175. 

® Prentiss and Arey, Text-book of Embryology, Charles S. Minot, Laboratory 
Text-book of Embryology. 
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which has suffered the delay; but all cytologic research 
has been conducted on the lower animals, and on broader 
biologic grounds any transference of this belief to the 
human race seems unwarranted. There are among the 
mammal instances in which extremely long delay is 
normal. In the bats, for instance, an interval of four to 
five months normally intervenes between insemination 
and ovulation. It seems a safer statement to say that 
in the human race we have no exact knowledge of the 
length of time during which either the ovum or the sper- 
matozoon may retain full vitality in the tube. 

The treatment of these cases of infertility of con- 
stitutional origin is that which has been given in Chap- 
ter XIII. 

II 


FAILURES IN NIDATION 


We may now proceed to a consideration of our second 
etiologic heading. We have seen that the genetic rela- 
tions of the male and female to the fertilized ovum are 
precisely similar and of equal importance. The normal- 
ity of the fertilized ovum, and, therefore, the subsequent 
normal development of the fetus, is, then, up to this 
point equally determined by the condition of each parent, 
but the share of the mother in the history of its subse- 
quent development differs from that of the father in the 
fact that from the time of fertilization onward the embryo 
depends for its nourishment on its attachment to her 
uterus. 
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Certain local conditions, such as chronic congestion, 
endometritis, displacements, and uterine new growths 
(Chapters IV and VII), may prevent nidation, or render 
the attachments so far imperfect as to interfere with the 
development of the maternal portions of the decidua, and 
so cause the death of the fetus at some period in the 
course of pregnancy, when miscarriage, of course, fol- 
lows. When chronic congestion is the result of general 
conditions, such as, for instance, incorrect marital habit, 
it may be in itself the only local abnormality, but it is 
also present as a result in the displacements and in some 
other less common conditions. Whenever chronic con- 
gestion is sufficiently severe to threaten miscarriage its 
presence will be evidenced by an increase in the symp- 
toms which are commonly characteristic of pregnancy, 
such as nausea and sense of bearing down in the pelvis. 
In some such cases persistent vaginal glycerin depletion 
and treatment of any relievable cause thereof, as for in- 
stance, a displacement, may enable the pregnancy to 
proceed without interruption. In other cases of this class 
further miscarriages may be prevented by the appro- 
priate treatment of the causative conditions which are 
present before pregnancy is again permitted to occur. 
Again, deep lacerations of the cervix may cause lack of 
support to the growing ovum and so permit separation 
from slight exciting causes. Finally, severe exhausting 
constitutional disease on the part of the mother, e. g., 
diabetes or the grave anemias, may sometimes interfere 
with the nutrition of the normal fetus to a degree suffi- 
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cient to cause its failure and a consequent miscatriage.! 
In these cases treatment of the abnormal conditions dur- 
ing pregnancy is usually impossible, but the removal of 
the causes after the patient’s recovery from miscarriage 
will usually enable a succeeding pregnancy to proceed to 
full term. 


Iil 


THe EFrects or TRAUMA 


Most miscarriages were formerly attributed to the 
effect of slight accidents to the mother or to some in- 
discretion in her conduct, but the advances in knowledge 
which we have described in the first part of this chapter 
have made it evident that trauma, in which we should 
include both accidents and overexertion, is a far less 
important cause of miscarriage than we then believed. 
It is, indeed, seldom a primary cause. 

Nothing that has been said should, however, lead to 
neglect of ordinary care against overexertion and similar 
indiscretions during pregnancy. There is no doubt that 
lack of care occasionally results in a miscarriage even in 
thoroughly normal cases. Again, such a result may occur, 
not infrequently, in cases in which some slight abnormal- 
ity has resulted in similarly slight defects in the attach- 
ment of an otherwise normal ovum, which with proper 
care might have perfected its attachment and gone on 


1 Miscarriages due to the infective diseases, such as syphilis, scarlatina, ty- 
phoid, etc., are, however, now believed to be due to actual transmission of the 
disease from the mother to the fetus. Miscarriage in this case also is then 
again due to the death of the fetus, which is little fitted to resist such infections. 
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to the birth of a normal child at term. Finally, although 
the large class of miscarriages which are due to genetic 
effects in the embryo are from their very nature inevitable 
and no loss, it is usually impossible to recognize them as 
imperfect fetations until after the miscarriage has oc- 
curred. For all these reasons care against the occur- 
rence of accidents and overexertion should always be 
observed. 

It is universally known that the menstrual flow is 
normally absent during pregnancy. It is not generally 
recognized that the physiologic impulse toward such a 
flow is usually present at intervals of twenty-eight days 
throughout pregnancy, and that pregnancy lasts nor- 
mally for ten catamenial periods, so that although im- 
pregnation may occur at any time in the menstrual 
month, labor usually appears at or about two hundred 
and eighty days (ten catamenial months) after the last 
normal menstruation. Miscarriages occur most fre- 
quently at the time when the menstrual flow is due, and 
for this reason especial care should be taken for a few 
days at the time when menstruation would be due if the 
woman were not pregnant. In all women in general, 
and especially in women who are under treatment for 
sterility, the first menstruation which is missed should 
be regarded, in the clinical care of patients, as marking 
the first four weeks of a possible pregnancy. 

Reasonable precautions should be followed through- 
out pregnancy; they should be increased for some weeks 
at the time of the third period, at which time the process 
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of formation of the placenta is most active, and at the 
end of the sixth month, at which time a rapid increase 
in the size of the fetus is appearing. Miscarriage is more 
likely at about these dates than at any other time after 
the first few weeks. The dates of recurrence of the 
catamenia should throughout be calculated as recurring 
every twenty-eight days, whatever the usual habit of 
the patients may be, since those women who are con- 
scious of the molimena, or catamenial sensations, during 
pregnancy, almost invariably experience them at the 
twenty-eight-day date, even though their usual dates are 
at other intervals. Especial care should, moreover, 
always be taken at times when the molimena are per- 
ceptible. The reasonable care to which we have fre- 
quently referred consists in the avoidance of certain in- 
discretions which must now be detailed seriatim. 

Pregnant women vary greatly for individual reasons 
as to the amount of exercise which is best for them in the 
intervals between the menstrual dates. In general, 
sufficient walking to maintain general well being is de- 
sirable, but several short walks daily are better than one 
long one, and they should not be rapid or hurried, or 
carried to the point of fatigue. Slow movement is seldom 
harmful, but running, jumping, or abrupt movements of 
any kind are risky. An illustrative case in our practice 
may be quoted here: 

An exceptionally strong young woman was in ex- 
cellent health and spirits when two and a half months 


advanced in her first pregnancy. She was living in the 
13 
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country and walking freely several times daily. When 
on the lawn one afternoon a guest in the house threw a 
baseball sharply along the ground toward her. She side- 
stepped quickly, dropped on her heels to make the 
“pick up,” caught the ball, threw it back, and went into 
the house. Her husband, following her, found her 
flooding severely. A physician who was called thought 
miscarriage inevitable, but after several weeks’ rest in 
bed and much care during the succeeding six months 
the pregnancy was saved and resulted in a fine child at 
term. Athletics and abrupt motions of all kinds may 
disturb the most normal pregnancies. 

Most pregnant women can do their housework if they 
will avoid the heavier exertions, such as lifting full coal- 
hods or pails of water, or turning heavy mattresses. 

Blows on the abdomen, falls upon the back, or into a 
sitting posture may provoke miscarriage. Coitus should 
be prohibited at the menstrual epoch and should be 
gentle and only moderately frequent at other times. 
Undue restraint of the woman’s desire if it is present, or 
any other causes of chronic congestion (Chapter XY) 
should be avoided. 

Women in whom the motion of an automobile causes 
sensations of pelvic fatigue or discomfort should avoid 
its use, and no pregnant woman should take long or 
rough drives. 

Efforts which put the abdomen on the stretch, such 
as reaching to a high shelf or hook, should be avoided from 
an early period in pregnancy. 
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Severe nervous shocks, such as sudden grief or other 
violent emotions, are sometimes followed by miscar- 
riage, especially if they are in any way connected with 
the marital or maternal emotions. In evidence of the 
possible pelvic effects of emotion an unusual and extreme 
case may be quoted here: 

A young woman who had had a succession of early 
miscarriages was referred to us for diagnosis of their 
cause. Both the patient and her husband appeared to 
be in the best of health, local and general, and no cause 
for the miscarriages was found, though it was noted that 
the patient was of a highly emotional and excitable 
temperament. Shortly afterward she reported herself as 
again pregnant, and in spite of a careful regimen she again 
miscarried at about seven weeks. The ovum appeared 
to be normal, and careful review of the events of the 
preceding days hour by hour showed nothing which 
would be regarded as causative. The patient, however, 
stated in the course of cross examination that this and 
the two preceding miscarriages had occurred a few 
hours after she had been to a concert, and on further 
questioning she said that she had always noticed that 
listening to certain types of music was usually followed 
by pelvic sensations (%. e., acute uterine congestion). 
Unlikely as such an explanation seemed, she was cau- 
tioned to avoid music during any succeeding pregnancy, 
and in the next few years three successive pregnancies 
resulted in children at term. 

Severe mental work should be avoided during preg- 
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nancy, and pregnant women should as far as possible 
lead uneventful, easy, normal lives. 

A corset which supports the lower abdomen but per- 
mits free expansion upward is a comfort to most preg- 
nant women, but any other form of corset should be 
abandoned early. 

Most pregnant women do better if they eat between 
meals, i. e., if they take six or seven small rather than 
three large meals. Constipation is a cause of pelvic 
congestion and therefore to be avoided, and most preg- 
nant women find that they must use a mild cathartic 
daily in order to avoid it. The ingestion of large amounts 
of water is advisable and the diet should contain more 
calcium than is necessary at other times. The occur- 
rence of dental caries, which was formerly believed to 
be almost inevitable during pregnancy, is now known to 
be due to the drain upon the mother’s calcium content 
which is incurred during the formation of the bones of 
the child. The medicinal administration of calcium or, 
preferably, an increased amount of milk will supply this 
loss. The old adage of “a tooth for every pregnancy”’ 
need not then be feared. 

Extra-uterine pregnancies are generally believed to 
be dependent for their occurrence upon minor: abnor- 
malities in the fallopian tubes. In an analysis of over 
500 sterilities we found that treatment had been fol- 
lowed by extra-uterine pregnancy in five instances, in 
each of which, however, the operative removal of the - 
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extra-uterime and the tube in which it occurred was fol- 
lowed by normal pregnancy later. 

Habitual miscarriage is effectively a form of sterility. 
It is often dependent on decreased fertility of one or 
both partners (Chapter XIII), and is then usually easily 
remedied after the detection of its cause. All women 
should be warned that the results of any miscarriage 
should be carefully saved and submitted to expert em- 
bryologic examination. 


CHAPTER XVI 
ONE-CHILD STERILITY 


Tuis term is rather loosely employed to cover all 
cases of sterility in which there have been one or more 
previous full-term pregnancies, but since it is in estab- 
lished use in this sense it is perhaps as well to continue 
to use it. 

The first and one of the most important points in 
this subject is that, in our experience, the sterility of the - 
mating is in a considerable proportion (about 20 per cent.) 
of even these cases attributable to the male, and we shall 
treat first of these cases. It is indeed probable that 
the true percentage of male sterilties in these cases is 
much higher, since many of them in whom it is accom- 
panied by decreased potency are likely to consult a 
genito-urinary surgeon, while only those in which the 
desire and potency of the male remain intact are likely 
to come to our attention. In the management of this 
class of sterilities it is of primary importance that the 
physician should free himself from the general impression 
that a man who is once fertile is always fertile. It is 
far from the fact. 

The causes of trouble on the male side in these cases 
differ from those which have been already described as 
characterizing male infertility in general (Chapters VIII 


to XII) chiefly in the fact that absolute sterilities of the 
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congenital or conpubertal type are, of course, absent, but 
any of the other causes may always have appeared since 
the conception of the previous children. Cases of steril- 
ity or decreased fertility from the sequele of gonorrhea 
are less frequent, but those due to the congestions and 
minor infections (Chapter VI) have been present in our 
experience with about as much frequency as in the other 
sterilities. These patients, of course, average older than 
in the other sterilities, and it seems probable that the 
decreased frequency of congestion of the prostate from 
marital excess, etc., which belongs to this fact is offset 
by the increased liability to prostatic irritation which is 
common as middle life approaches. 

Decreased fertility from the depressing systemic dis- 
eases, such as, for instance, diabetes, and from the 
effects of the auto-infections, such as those of chronic 
appendicitis, cholecystitis, etc., also occur more often as 
the average age of the patient increases, and are there- 
fore rather more frequent in this class of sterilities. 

Physiologically lowered fertility in the male (Chapter 
XIII) occurring without definite systemic disease is dis- 
tinctly more frequent, probably because of the increased 
responsibilities and growing complexity of the business 
life of somewhat older men. 

In general, it may be said of the one-child sterilities 
of male origin that they are prone to appear in cases in 
which the male is of rather low fertility constitutionally. 
The chronologic marital history is often very suggestive. 
With normal couples the first child after marriage is 
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usually conceived after from three to six months, or 
earlier, and then not infrequently in spite of the use at 
first of some preventive method. In many of these one- 
child sterilities the single conception that has taken place 
has occurred after one or two or more years of married 
life. They often give the history that it occurred after 
a vacation or when the male was in particularly good 
physical condition from one cause or another. 

On local examination it is not infrequent to find the 

testicles small and lax, the latter often as a purely tem- 
porary condition, with a corresponding decrease in the 
numbers and vitality of the spermatozoa. The history 
too often shows an undue decrease of recent years in 
the amount of desire, which may even amount to tem- 
porary impotence at times when the patient is especially 
tired, although potency may have been entirely normal 
early in life. 
_ The lesson to be drawn from these facts is that a full 
sterility examination of the male is fully as important in 
one-child sterility as in any other. The physician should 
never assume continued fertility from the fact that it has 
been demonstrated once. 

In the one-child sterilities which are primarily due to 
trouble in the female, cases of developmental origin are 
absent, and even the cases of lowered fertility from un- 
derdevelopment practically disappear, because the changes 
incidental to pregnancy almost invariably complete the 
development of the female generative organs. 

Infertilities due to the congestions, infections, dis- 
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placements, and neoplasms (Chapters IV to VII) be- 
come much more frequent as a result of the accidents 
and after-results of labor. The salpingites are increased 
in number by the infections of obstetric origin, and a 
new class of uterine and cervical congestions makes its 
appearance as the result of the subinvolutions and 
lacerations, and of the displacements of various degree 
due to relaxation of the pelvic supports. Cases in which 
suspended ovarian function is an element do not dis- 
appear, but are reduced in frequency about one-half, 
and those which are seen occur almost without excep- 
tion in connection with long-continued chronic con- 
gestions, and probably as a consequence thereof. The 
accidental infections to which congested organs are 
always especially prone also increase correspondingly. 
In our experience these congestive cases constitute a 
large majority of the one-child sterilities of female 
origin. 

Small fibroids which have been unimportant at the 
time of the first conception may have their relation to 
the uterus so far altered as to inhibit further preg- 
nancies. 

The diagnosis and treatment of these causes of 
sterility in the mating have been already discussed with 
the exception of those which are exclusively the results 
of labor, viz., the subinvolutions and lacerations. ‘These 
are easily recognized by any competent gynecologist, 
their treatment is always operative, and is conducted 
along ordinary gynecologic lines. In cases in which 
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these operations are to be performed for the relief of 
one-child sterility certain special principles, however, 
assume importance and should be mentioned. 

The operation should always be preceded by a com- 
plete sterility examination. The alterations in the 
mechanism of fertility which characterize the individual 
case should be carefully observed, and their importance 
estimated, in order to permit special attention in the 
details of the operative work to the items which have 
caused these failures. If marked congestion is present, 
as is usually the case, it should be relieved by careful 
preliminary treatment before the operation is under- 
taken. In cases of subinvolution the customary deple- 
tion should usually be accompanied by elevation of the 
uterus on a pessary for some weeks as a preliminary to 
operation, since even though there is no marked dis- 
placement, some descensus is always present, and this 
necessarily adds to the congestion. If any undue size or 
tension is present in the ovaries, it should be watched 
throughout the preliminary treatment, and if it is not 
relieved thereby, a reparative operation on the ovaries 
should be added to the necessary plastics. If the cer- 
vical secretions are abnormal and, more especially, if 
nabothians are present, careful preliminary minor treat- 
ment of these conditions will add very greatly to the 
probability of physiologic success and subsequent preg- 
nancy. In the repair of cervical lacerations the shape 
and patency of the resulting os is, of course, of especial 
importance in these cases, the most important of all 
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desiderata being that the immediate result of the opera- 
tion should be such as to leave the best of uterine drain- 
age, and that denudations or exsections of the cervical 
tissue should be so complete as to remove all probability 
of future nabothians within the restored cervical canal. 
The routine performance of these operations without 
special thought of the existing failures in the mechanism 
of sterility is too often disappointing in its ultimate 
results. 

Lowered fertility of physiologic origin (Chapter 
XIII) is of as much importance in the female as in the 
male, and the degree of fertility of both partners to the 
union should always be carefully estimated from this 
point of view. 

As a result of the greater average age in the one- 
child sterilities a quite large proportion of the women 
concerned are in the later years of the child-bearing 
period at the time when they seek advice, and the degree 
to which the prognosis is altered by this fact may prop- 
erly be spoken of here. 

In general, the fertility of women is at its height in 
the first few years of maturity and decreases gradually 
with advancing age. It is a matter of common observa- 
tion that the intervals between conceptions become 
longer as the woman’s age increases. Fertile women in 
the twenties, and more especially in the early twenties, 
bear children under natural circumstances at intervals 
of not much more than eighteen months. The same 
women after thirty rarely conceive more often than once 
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in two years, and in the later thirties intervals of three 
years or more are more frequent. | 

It is generally believed that in cases of sterility in 
women over, perhaps, thirty-five the prognosis for relief 
by treatment is somewhat impaired by this natural de- 
crease of prompt fertility, and it may be somewhat de- 
creased in such cases when the conditions which deter- 
mine infertility have been in existence many years and 
are consequently less amenable to treatment. This de- 
crease in the prospect of successful treatment is, how- 
ever, in most cases not very great so long as the woman 
is in the thirties. In one-child sterilities successes often 
occur in women who are thirty-eight or thirty-nine, or 
even over forty, when they first seek advice, though at 
this age every additional year renders the prospect less 
favorable. 

The prognosis which can be given in these cases to 
women who are approaching or above forty varies 
greatly, moreover, in accordance with the conditions 
which have produced the individual sterility. In those 
cases in which the individual failure can be remedied 
promptly and without operation the prognosis is often 
good, but when they require prolonged treatment it is 
decreased by the fact that they will be just so much 
nearer the menopause at the time when that treatment 
is finished. Again, in cases which require merely plastic 
operations pregnancy often occurs within a few months 
after their performance, but in those in which the con- 
dition of the ovaries also requires operative treatment, 
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operation, and most frequently not until after the lapse 
of a year, more or less. Here the added age must be 
taken into consideration. 

After the first symptoms of the approaching meno- 
pause are apparent the chances of impregnation are very 
slight. The occasional cases of which every one has 
heard in which women who have been long without chil- 
dren conceive late in life and perhaps mistake their 
amenorrhea for that of the menopause, are probably 
always instances in which the previous infertility has 
been the result of local congestion in one form or another, 
and in which this is spontaneously ended by the decrease 
in blood-supply, which is one of the first consequences of 
beginning senile involution. When cases due to conges- 
tion present themselves even very late in life treatment 
of the congestion by minor means is, therefore, both 
justifiable and advisable if only for amelioration of 
health, but the prognosis given in respect to any pos- 
sibility of pregnancy should be extremely guarded. 

The menopause initiates the sterility of old age and 
any full discussion of it would be beyond our subject, 
but we so frequently see cases in which a little more 
detailed familiarity with its phenomena on the part of 
the physician would have saved his patient the fatigue 
and annoyance of a journey to seek a consultant’s 
opinion, that a few words on the subject may not be out 


of place. 
The menopause, like puberty, is always a time of 
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neryous and sometimes psychical instability. Under 
normal circumstances and with. normal organs these 
effects should be slight, but in the presence of even very 
moderate abnormalities of the organs, these disturbances 
are apt to be exaggerated. Women often associate the 
change of life merely with the cessation of the menstrual 
periods, and the profession too often fall into the same 
error. It is, of course, a fact that the process of senile 
involution in which the uterus, the tubes, the ovaries 
(and in many cases the remainder of the genital tract) 
decrease from full-sized and active organs into mere 
vestiges, is the essential process; it is also a fact that 
senile involution in its entirety occupies a period of from 
five to ten or even more years. 

In temperate climates it begins on the average in the 
middle forties, but may in individual cases begin either 
early or late in this decade. 

The disappearance of the catamenia does not occur 
until decrease in the size of the uterus is well advanced, 
and consequently, as a rule, happens after the process of 
involution has been going on for from three to five years. 
It may then appear by one of several methods; most 
favorably there is a gradual decrease in the amount of 
flow until it finally fails to appear at all; more frequently, 
but a little less favorably, the intercatamenial intervals 
increase in length and the flow is irregular in amount, 
though with normal organs it should never be more 
than during active life; least favorably, and fortunately 
somewhat infrequently, a previously normal or but 
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slightly decreased flow fails to appear at a given period 
and does not recur, but such an abrupt cessation of func- 
tion is usually followed by much discomfort from the 
hot flushes and other nervous phenomena of the meno- 
pause. The cessation of the periods, however, merely 
marks the middle period of senile involution, which con- 
tinues progressively for a varying number of years. 

Its earlier and later stages are marked by little 
symptomatology, but for a year or two on either side of 
the disappearance of the catamenia some nervous in- 
stability and lessened resistance to fatigue, i. e., slight 
general deteriorations of health, are usually apparent 
under even the most favorable conditions. The degee of 
these disturbances is, however, so closely related to the 
degree of normality in the condition of the organs at the 
beginning of involution that women who are approaching 
the menopause are usually wise in seeking advice as to 
their local state even in the absence of any other reason. 

Many of the conditions which are characteristic of 
one-child sterility—z. e., subinvolution, the lacerations, 
the presence of numerous nabothians, the displacements, 
and the congestion which habitually accompanies all 
these conditions—are precisely those which involve a 
disturbed menopause. 

The treatment of all these causes of sterility has been 
given in preceding chapters, and will, therefore, not be 
repeated here. 


CHAPTER XVI 
THE MARITAL HABIT 


Tue relation of physiologically correct conduct of 
the marital habit to health and fertility is a subject on 
which the medical student seldom or never receives in- 
struction in the course of his medical education, and 
upon which practitioners of full training and otherwise 
wide experience often find themselves hardly fitted to 
advise their patients. Indeed, our experience among 
physicians who have come to us with their wives because 
their own marriages have proved infertile has shown us 
that even they frequently fail to appreciate in the man- 
agement of their own affairs that physiologic laws are 
not affected by the marriage ceremony, and that the fact 
that the marital relation is ethically correct does not free 
it from the possibility of physiologic mistakes. 

Among the laity many married couples certainly seem 
unable to apprehend this fact, and are led by ignorance 
into physiologic errors which may seriously interfere 
with their health and happiness. Habitual excess, for 
instance, between a married couple will be followed by 
exactly the same physical results which would ensue if 
they were unmarried, and the same statement is true of 
any other physiologic mistake. 

The physiologic principles which govern the sexual 


relation are in accord with all that we know of general 
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physiology, but since they have so evidently failed to 
attract the attention of many practitioners, it may be 
well to review them briefly here. 

Sexual excitement produces physiologically a tem- 
porary congestion of the organs in both sexes; if coitus 
follows, the congestion increases up to the appearance 
of the orgasm, after which it normally disappears or 
rapidly decreases. In the male it is gone in a few minutes 
after the ejaculation, and in the female all congestion 
should be completely gone by the time that the post- 
coital flow of serous secretion ceases (Chapter III, p. 
44, footnote). With the disappearance of congestion 
the sexual appetite normally passes into complete abey- 
ance for a period which varies with the individual. 

This is the normal condition in settled married life 
and is the condition which should be aimed at in the 
management of the marital habit. 

When for any reason the normal recurrent conges- 
tions of the organs fail to disappear and become persistent, 
the almost inevitable results are a chronic congestion of 
the prostate in the male and of the cervix, uterus, and 
ovaries in the female, usually attended in both cases by 
distention of the tubular glands in the prostate and in 
the mucous membrane of the cervix, which is, as a rule, 
accompanied by the appearance of a sexual overex- 
citability. This, in turn, tends to increase the con- 
gestion, a vicious circle is established, and much dis- 
turbance of function is an inevitable result. Such a con- 


dition often leads to some decrease of health and vitality 
14 
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and too frequently to marital unhappiness. Chronic 
congestion may, moreover, in itself constitute or in- 
augurate the mechanism of sterility (Chapter IV). 

The mistakes in habit which produce chronic conges- 
tion may be classified under overfrequency, undue re- 
straint, and excitation without relief. 

Overfrequency is perhaps the most common of these 
mistakes. If even normal coitus occurs too frequently 
the physiologic congestion which attends it often fails 
to disappear completely, and with sufficient persistence 
in overfrequency it tends to become chronic. Some 
degree of overfrequency is almost inevitable in the early 
days of married life, as will be appreciated after the 
succeeding paragraphs have been read, but this condition 
soon disappears. 

A proper habit is to be obtained only by persistent 
moderate restraint of desire, the degree of frequency 
which is permissible and desirable varies with individuals, 
and must often be arranged by a fair compromise be- 
tween the two concerned. The best indication is that 
when a proper degree of frequency has been established 
coitus is followed by a sense of comfort and well being, 
by immediate readiness for sound sleep, and by absence 
of desire during the succeeding days. 

Five or six times in the three weeks or thereabouts of 
the menstrual interval is probably an average frequency 
among normal couples in young adult life and after 
they have settled into marital life. A few may require 
slightly more, many are better off with less. 
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Undue restraint is in itself a less common cause of 
trouble. Celibacy throughout life is probably in the 
long run, and from a merely physiologic standpoint, to 
some slight degree an unfortunate condition of life; but 
the maintenance of complete chastity throughout youth 
and into adult life, though from a merely mammalian 
standpoint somewhat unnatural, is physiologically essen- 
tially harmless so long as the individual (of either sex) 
pursues a single life. Complete restraint in a couple 
who are living together in the daily contacts of marital 
life is, however, so unnatural that it is almost inevitably 
followed by disturbance in their sexual organs. In 
point of fact, it can hardly exist between normal indi- 
viduals without verging upon the third and most extreme 
mistake of habit. 

No condition is so harmful to the organs as the con- 
tinued presence of desire without gratification. Any 
frequent excitation of this condition inevitably leads to 
chronic and usually severe congestion. It may seem un- 
necessary to give this warning, but experience shows that 
this is one of the common mistakes into which, in one 
form or another, young people are not infrequently led 
by confusion between the ethical and the physiologic. 
A married couple should then always carefully abstain 
from physical excitation except when it is to be followed 
by intercourse. 

A frank and non-prurient attitude about the funda- 
mental facts of sex physiology has become in recent years 
much more common in Anglo-Saxon communities, but 
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far too many young people are still allowed to marry 
without a proper degree of knowledge of this subject. 

Whenever it becomes necessary for the physician to 
enter upon it with a patient of either sex he will find 
that the adoption of utter frankness and of a wholly 
scientific and impersonal attitude will render its discus- 
sion surprisingly easy to both sides. If the first ques- 
tions show that the relation is normal and satisfactory, 
nothing further need be said, but on any suspicion of a 
mistaken habit, the inquiry should persist, and if its 
existence is discovered, the questions can hardly be too 
detailed. Patients of either sex who have adopted any 
degree of unphysiologic habit through ignorance usually 
pursue the subject with keen interest, and are always 
most grateful for the advice which follows. 

In cases of sterility it is always well to question each 
of the couple separately, since it is not uncommon for 
either one to have experienced trouble which has not been 
fully appreciated by the other. 

A long-continued and happy marriage is undoubtedly 
the most desirable life condition for any individual, and 
in such a marriage sexual satisfaction soon comes to 
seem a mere incident and of far less importance than the 
other conditions of the relation, but no physician of 
wide experience can fail to appreciate that the most 
complete marital happiness seldom exists without reason- 
ably satisfactory sexual relations, nor that sexual dis- 
satisfaction is one of the most frequent causes of the 
failure of marital happiness. The existence of the 
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sexual relation is the fundamental difference between 
marriage and any other human relation, and the attain- 
ment of a reasonable degree of mutual satisfaction in this 
matter is an object which each partner to a marriage 
should properly and frankly endeavor to obtain. 

In recent years some few overcivilized women have 
been taught an unwillingness to treat the marital relation 
frankly and rationally, and whenever a psychical condi- 
tion of this sort has been followed by a chronic conges- 
tion of the organs, the physician may greatly help his 
patient by a fair and frank statement of the true physio- 
logic and ethical bearing of the normal sexual sensations, 
upon both health and happiness in the married state. 

The ethical aspects of the artificial prevention of 
pregnancy constitute a subject upon which very diverse 
opinions exist and are discussed. This side of the ques- 
tion is one which it seems to us should be left for the 
conscientious consideration of the individuals concerned, 
or to a spiritual adviser. Its physical relations to health 
and fertility are within our province and must be men- 
tioned in this chapter. 

The promulgation of information about the preven- 
tion of pregnancy is in most states of the union illegal 
except in instances in which the occurrence of pregnancy 
would be dangerous to life or health. It may be said 
here that several of the methods which are commonly 
in use for this purpose too frequently lead to the provo- 
cation of congestion, and there are many instances in which 
prevention of pregnancy, undertaken for economic or 
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other reasons and intended to be merely temporary, sets 
up a sterility, which unless promptly treated may become 
permanent. It should be generally understood that the 
regulation of pregnancy is seldom entirely harmless, and 
that even when vital conditions render it absolutely 
necessary it should not be undertaken without careful 
consideration and under medical advice. 

When a chronic congestion and its consequences have 
been inaugurated by any of these mistakes the obvious 
remedy is correction of the mistaken habit, but the 
effort which is often necessary to this end is greatly less- 
ened, and the recovery of the organs is hastened, by 
direct treatment of the congestion. A little massage of 
the prostate in the male, and vaginal depletion by some 
one of the glycerin preparations (best in the form of 
suppositories) in the female, will in combination with 
corrected habit promptly relieve congestion. All such 
patients should, however, be given a full sterility ex- 
amination, both because it is important to ascertain that 
no other predisposing cause of the congestion is present, 
and especially in order to exclude the existence of any be- 
ginning infection. Chronically congested organs are, as 
has been said earlier (Chapter IV, p. 65), particularly 
susceptible to infection, and if any degree of infection is 
already present no correction of habit or mere depletion 
will prove satisfactory. 

One other, but closely allied, subject may properly 
be included in this chapter. It is certainly noticeable 
that the rising generation is disposed to treat all ques- 
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tions of sexual physiology in a much more frank and 
reasonable way than was the habit of their parents in 
youth. Asa part of this mental movement in the com- 
munity there is an increasing habit of calling upon the 
physician for advice in anticipation of marriage, and 
most patients who seek premarital advice desire and 
should receive a fairly complete statement of the physio- 
logic and ethical aspects of the marital relation. It 
should be easy for the physician to adapt the principles 
which have been already discussed to the circumstances of 
a premarital interview, and in general they need no repe- 
tition here. In view, however, both of the great fre- 
quency of sterile matings and of the fact that many 
infertilities are due to causes which do not readily attract 
attention, a few words on the prevention of sterility may 
be included in any premarital interview in which the 
appearance of the patient suggests the possibility of an 
infertile marriage. 

The infertility of a given marriage is, in fact, so often 
the result of constitutional conditions that in the course 
of a premarital interview the physician should at least 
always pay careful attention to the general state of his 
patient, and in the presence of any evident lack of full 
vigor should urge the importance of “conditioning” in 
promoting fertility. Any evidence of malnutrition, ane- 
mia, or the existence of a focus of auto-intoxication is of 
especial importance (Chapter XIII). Although most 
couples when they marry desire at least one child, many 
of them would prefer that the first pregnancy should 
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not occur immediately, and the subject of the prevention 
of pregnancy is for that reason often introduced into a 
premarital interview by the patient. There is a con- 
sensus of all authorities to the effect that the prevention 
of pregnancy for any reason tends to decrease fertility, 
and that even a temporary adoption of methods to this 
end, for economic or other reasons, if at all long con- 
tinued too often results in the production of an actual 
sterility. Some statement of this fact is, therefore, 
peculiarly appropriate to, at least, such premarital in- 
terviews. 

The question of whether a woman who is intending 
marriage should have a local examination as a pre- 
liminary is one which is today not infrequently submitted 
to the physician, and upon which differing opinions may 
well be held. If the patient has had any symptoms which 
raise the question of possible pelvic disturbances such an 
examination is well worth while and should be advised. 
In the absence of even slight pelvic symptomatology 
we believe that this question should be decided by the 
preference of the patient; that is, that an examination 
should not be urged upon a patient who is reluctant to 
submit to it, nor denied to one who would prefer to make 
sure of her entire normality before entering upon mar- 
riage, but that the very undesirable consequences which 
attend upon the natural process of dilatation of an 
abnormally rigid hymen should usually be mentioned to 
the patient whenever this question is under consid- 
eration. 
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If at such an examination the hymen is found to be 
unusually inelastic, it is certainly for the patient’s in- 
terests that it should be dilated under anesthesia as a 
preliminary to marriage. If the hymen is lax or normal 
such a dilatation need not be urged, but we believe 
that it should not be refused to a patient who requests it. 


SUMMARY 


This chapter has dealt with three somewhat separate 
subjects or, more properly, with three divisions of one 
subject, which may well be summarized in conclusion. 
First: All the aberrations and mistakes of habits result 
in the establishment of a chronic congestion which, as 
was said in Chapter IV, produces sterility by the pro- 
duction of hostile secretions, and which may if long 
continued lead to alterations in the mucous membranes, 
in the organs of either sex, which may then become 
self-perpetuating. Second: Treatment, in cases in which 
these conditions are simply the result of incorrect habit, 
consists of the correction of the habit, and also, if neces- 
sary, of the direct treatment of the congestion and its 
consequences. The necessity for correction of habit 
imposes on the physician the duty of ascertaining the 
existence of deviations in habit by tactful but clear cross 
examinations of both patients; and of convincing them 
of the importance of the subject by a frank exposition, 
both of the physiology of the subject, and of the failures 
in that physiology which are the inevitable consequences 
of such mistakes. This duty of plain talk is one which 
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he has certainly no right to shirk if he undertakes the 
care of any sterilities. It is, moreover, one which be- 
comes easy if approached fearlessly and in the proper 
spirit. Third: It treats of the opportunity for prevention 
of these mistakes which is afforded to him in the course 
of premarital advice. Modern medicine emphasizes the 
importance of prevention at every point. We personally 
believe that the physician will increase his usefulness to 
his patients if he lends his influence to the promotion 
of the increasing custom of seeking such advice as a pre- 
liminary to marriage. 


CHAPTER XVIII 


PREVENTION OF STERILITY BY THE CARE OF 
PUBERTY AND OF MENSTRUATION 


In writing of underdevelopment as a cause of many 
female sterilities (Chapter V), we have already referred 
briefly to the very rapid and extreme changes which 
the growing girl undergoes during puberty and of their 
meaning. Many sterilities are, however, the result of 
lack of care during puberty, and the subject is one which 
is little taught to the physician during his education. 
It is also one on which information is universally desired 
by those who have themselves been so afflicted. For 
all these reasons some special discussion of the manage- 
ment of puberty in both sexes seems to us not out of place 
in a book of this character, even at the risk of repetition. 
It will be prefaced by a brief recapitulation of the phys- 
iology of puberty. 

Throughout the mammalia, and certainly in the human 
race, the part which the male plays in reproduction oc- 
cupies less of his time and certainly causes greatly less 
disturbance of his life habits than is involved in the proc- 
esses of menstruation, pregnancy, parturition, nursing, 
and the care of infants, which form the share of the 
woman. In accordance with this difference of function 
the changes which occur in the boy at puberty are far 
less profound than those which the girl must undergo. 
Failures of development during puberty are correspond- 
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ingly much less common in the male than in the female, 
and the management of the individual at this time is 
also much less generally a matter of prime importance. 

In the boy the voice deepens during puberty as a 
result of the enlargement of the larynx, the growth of 
hair over the body increases, the sexual apparatus as 
a whole enlarges, and the testicles undergo full develop- 
ment. There are few, if any, changes in the general 
physiology, and the vital force required for these local 
changes is comparatively small. An ample and stimulat- 
ing diet, similar to that to be described later for the girl, 
and exercise enough to insure its prompt and satisfactory 
assimilation, are highly important; but the normal boy 
is always hungry and prone to abundant exercise, and at 
that age he is seldom apt to overwork mentally to any 
serious degree. It is only in delicate or weakly speci- 
mens that especial care is demanded. When it is neces- 
sary it is exactly similar to that which is indicated for 
the girl and, to save repetition, will be omitted here. 

In the female sex the physiology of puberty is more 
complicated. Its most noticeable phenomenon is the 
appearance of menstruation. The menstrual flow or 
catamenia is peculiar to women. Maintenance of its 
normality is a matter of dominant importance to their 
health, general and local, and comprehension of its 
meaning is essential to any complete understanding of 
the physiology of puberty. It is best explained by des- 
cribing its evolution from the processes which exist in 
the other mammals. 
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In most animals there is a breeding season which is 
limited to one portion of the year, and is succeeded, 
except in the case of pregnant females, by a period of 
entire inactivity of the sexual organs which covers the 
remainder of the year. This is especially true of those 
animals whose life habits keep them in constant danger 
from their enemies or who suffer from scanty food and 
exposure to the elements during the inclement season. 
It is, however, a curious and significant fact that when 
animals which in the wild state have but a single brief 
breeding season are submitted to domestication, their 
breeding season usually recurs twice or even many times 
each year. Domestication involves protection from 
enemies, housing in winter, and abundant food the year 
round. The general drain upon their energies becomes 
far less than it was in the wild state and it is probable 
that the superabundance of energy produced by this 
fact, and by higher feeding thoughout the year, results 
in these more frequent activities of the sexual organs, 
and consequently of reproduction. 

Investigations among the most primitive races of 
existing mankind have shown that in them there are 
distinct traces of a limited breeding season in the spring, 
the great majority of births among them occurring at a 
corresponding date, and it is believed by many anthro- 
pologists that in primeval man and his ancestors repro- 
duction was probably limited to such a season. In 
civilization the human race is, however, in a physiologic 
sense the most domesticated of all animals, and in it 
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reproduction occurs at a practically uniform rate through- 
out the year. 

The menstrual month in the human race corresponds 
to what is known as the estrous cycle in the other mam- 
malia. In women menstruation occurs upon an average 
every four weeks, and the four divisions of the estrous 
cycle are much less well marked than in the other ani- 
mals, in which they are quite distinct. 

The first stage of the estrous cycle, which in the ani- 
mals ushers in the breeding season, is a stage in which 
the genital organs are deeply congested and the increased 
amount of blood which they thus receive throws them 
into activity. In all the animals the genital tract of the 
female is then moistened by an increased secretion, but 
except in our near relations, the apes and monkeys, and 
in a few highly domesticated animals, notably cows, 
horses, and dogs, the flow is entirely colorless. In women 
a few days to a week preceding menstruation and the 
days during which the flow is most active correspond 
to this stage of congestion and increased secretion, but 
in women alone of all female animals the flow during 
the latter part of this stage is highly sanguineous, con- 
sisting of a mixture of mucus and blood. During this 
stage Many women are habitually nervous and even 
irritable or mentally depressed, and there are few women 
who have not experienced these symptoms occasionally. 
Almost all women and many animals show lassitude and. 
are unfitted for severe exertion during this period. 

The next stage of the cycle is the stage of decreasing 
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congestion and normally of a sense of returning well- 
being and comfort. In women this is represented by the 
last few days of decreasing flow and the first one or two 
days after its cessation. In point of fact, the brownish 
staining which is most characteristic of this period does 
not necessarily and always imply continued flowing. It 
represents merely the cleansing of the canal from blood 
which has already escaped from the vessels. This is 
then washed out by the ordinary secretions, which are, 
of course, still somewhat profuse. 

In women the third stage, that of return of the organs 
to inactivity, and of regeneration of the mucous mem- 
branes from the microscopic breaking down which has 
occasioned the flow, is of brief duration and uneventful. 

In the fourth stage the organs are inactive and 
quiescent. In many animals this stage of sexual inactiv- 
ity lasts during nine, ten, or even eleven months of the 
year. In women and in a few other animals—e. g., 
rabbits and many other rodents—this stage of rest is 
brief, in women not more than two to two and a half 
weeks. In women only the inactivity of the organs is 
so far from complete that reproduction—1t. e., impreg- 
nation—may occur at any time. 

In women more, perhaps, than in any other female 
animals the general physiology—i. e., digestion, cir- 
culation, and all metabolism—is in an unstable state and 
easily upset by small forces during the first and second 
stages of the estrous cycle. This is especially true of all 
women during the first few days of the active flow and 
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of many women during the days which precede it. 
The general nervousness and depression and, indeed, the 
sense of weight and bearing down which many women 
feel during these days is the result of the congestion of 
the organs and is probably in some degree experienced 
by the females of other animals. The cramping pains 
which so often accompany the active stage of menstrua- 
tion are probably peculiar to women and are usually 
the result of poor uterine drainage and of consequent 
difficulty in expelling small clots from the uterine cavity. 

During puberty and when the partially developed © 
organs of the growing child are not as yet fully adapted 
to the performance of their functions menstruation is 
often irregular and imperfect, and the degree of care 
which is given to the first few periods often determines 
the satisfactory or unsatisfactory character of the cat- 
amenia during succeeding years. The mother of a girl 
who is approaching puberty should always warn her 
daughter of what is to be expected, should tell her that 
there is nothing abnormal in the appearance of cata- 
menial blood, and should urge her to report the fact at 
once. She should be instructed that she can take no 
more important supervision of her daughter than to 
insist on complete rest during the first few menstrual 
periods. The child should remain in bed or between 
the bed and sofa, as may be most restful to her during 
the whole of the first period, but should be warned that 


1 An excellent book upon this subject is Marshall’s Physiology of Repro- 
duction, 2d ed., Longmans, Green & Co., London, 1922. 
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such extreme care will not be necessary during the rest 
of her life. If the first catamenial period passes over 
easily, she may be up and about the house during the 
last day or two of the next period, and the amount of 
care taken should decrease gradually during succeeding 
months in accordance with the amount of nervous or 
other general disturbance, or of local discomfort which 
the individual girl experiences. 

No menstruating woman is fit for extreme physical 
or mental exertion during the two or three days when 
the flow is most active, or at the time when she experiences 
her greatest discomfort, whether that is before or during 
the flow. Most women are the better in the long run for 
lessening the ordinary activities during those days, but 
the exact amount of exertion, mental or physical, which 
women as a sex can undertake to the best advantage 
during the catamenia varies so greatly with their indi- 
vidual constitutions and temperaments that it cannot 
be stated in general terms. 

The habit which an individual woman eventually 
adopts should be regulated by observation and experi- 
mental trial of the amount of rest during menstruation 
which yields the best results on her general vigor both 
during the succeeding weeks of that menstrual month 
and during the next period. It is a fact which is not al- 
ways appreciated that indiscretions committed during one 
flow are apt to show in the amount of pain or nervous dis- 
comfort experienced during the succeeding menstruation. 


Mothers are too apt to think that puberty is com- 
15 
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prised in the first few actual catamenia, and the phys- 
ician should warn them that, in-point of fact, the proc- 
esses of puberty cover several years. In temperate cli- 
mates the first menstruation usually appears at about 
thirteen or fourteen years of age, but the processes of 
local and general development toward full femininity 
have been under way for approximately two years be- 
fore this time, and complete development is often not 
attained until something like two years afterward. 

During these three or four years the whole frame and 
physiology of the growing girl undergo, as has been al- 
ready said, extensive changes. Until then male and 
female children are physically closely alike, they play to- 
gether and have the same habits of life, but with the 
appearance of puberty the whole figure of the little girl 
alters, the pelvis enlarges, and its shape changes in 
preparation for the ultimate necessity of permitting 
the passage of her children. With the broadening of 
the pelvis the hip-jomts are carried further apart and 
the shape of the knee-joints alters in correspondence, 
the back hollows, the abdomen lengthens, and its pro- 
portionate relation to the chest is greater than in child- 
hood or in the man. 

The female child usually runs as fast as the boy, 
but the adult woman can rarely run with her brother or 
engage in any athletics on wholly equal terms with him. 
In women of feminine type the locomotive abilities 
have usually been in part sacrificed to their necessities 
in the processes of procreation. 
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ilation, circulation, etc.—alters and becomes adaptable 
to the variations in its action which are demanded of 
her in the varying phases of the estrous cycle, and es- 
pecially during the processes of pregnancy when that 
occurs. Without entering too far into particulars or 
more than referring to the further changes in secondary 
sexual characteristics, such as the appearance of the 
breasts, the changes in superficial fat, etc., it may be 
said briefly that during these two years the whole girl 
changes in almost every respect, and the demands 
made upon her vitality in effecting these changes are far 
greater than is generally realized. 

Each woman starts in life with an amount of vitality, 
of physical force, which is individual and characteristic 
of her individually. Those who are best equipped in 
this respect may be able to expend vital force freely 
in many directions during the years of puberty, and 
still have enough left to complete these many develop- 
mental changes, including the growth of the generative 
organs from an infantile to a completely mature con- 
dition. Such individuals need no special care, but there 
are not a few girls in whom the inherent vital force is 
insufficient to meet all the many and varied demands 
which are imposed upon the child by our complicated 
and highly artificial life, and at the same time complete 
the developmental changes satisfactorily. If the strains 
of an artificial and unhealthful social life and the very 
severe strains of forced education are insisted on and 
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made the first object, development too frequently fails 
because the force which should have been expended in 
effecting the changes necessary to full maturity has been 
expended for other purposes. 

In order to attain the full physical development on 
which future health and happiness so largely depend, 
care in two directions is necessary for the developing 
girl. In the first place an abundance of vitality should 
be cultivated by care that she obtains the necessary 
diet, exercise, and periods of sleep and rest. In the 
second place, at any sign of flagging the demands made 
upon her by the activities of civilization should be tem- 
porarily lessened, and held at a lower level in the inter- 
ests of her development and until full health and vigor 
return. 

The diet necessary to growing animals varies some- 
what both in quantity and in kind from that which keeps 
the adult in the best condition. Youthful individuals of 
either sex need throughout the period of growth, and 
more especially during puberty, somewhat more food in 
proportion to their weight than is necessary for adults, : 
and they need also a larger proportion of the more stim- 
ulative elements in diet, which are especially related to 
growth and development. These are the proteins, the 
very essential vitamins and certain of the mineral salts, 
more especially calcium, phosphorus and iron, but since 
the dietaries which contain the essential elements have 
been already discussed at length in Chapter XIII their 
repetition is unnecessary. 


PREVENTION OF STERILITY 229 


The human digestion even in youth does not assim- 
ilate these necessary elements in diet to the best ad- 
vantage unless the individual is in the habit of taking 
fairly active exercise, and just as it is plainly of no 
use to place such food upon the table unless the child 
eats it, so it is also of comparatively small use to make 
her eat it unless we provide for its adequate assimilation 
into the body by regulation of the other habits of life 
(Chapter XIII). 

At or about the age of puberty, and especially with 
the beginning of menstruation, a considerable pro- 
portion of girls become to some degree anemic, and in 
some cases these anemias become severe. Even a slight 
degree of anemia exerts a very unfortunate effect upon 
development, and in the care of girls during puberty 
even slight degrees of anemia should be treated ener- 
getically and from the start. 

The psychic changes which occur in the female child 
at or about puberty are many and marked. Almost 
everybody has noticed the lassitude, shyness, and ten- 
dency to introspection which characterize many girls 
at about this time. In girls of psychasthenic tendency 
these changes may be very marked, and their appear- 
ance even in slight degree in any girl is always evidence 
that the demands of development are encroaching upon 
the vital force necessary for the other processes of life. 
Especially in psychasthenic cases this condition should 
be combated, and combated promptly, by the stimu- 
lative diet already described in combination with the 


230 FERTILITY AND STERILITY 


moderate amount of out-door air and exercise (during 
the intermenstrual interval) which is always necessary 
to make the assimilation of such a diet possible.’ 

If such girls are permitted to neglect exercise and 
appetite, and are pressed mentally in school or college, 
they are sooner or later apt to be affected by the decreased 
and sometimes painful menstruation which is charac- 
teristic of retarded development of the organs. If such 
neglect of their bodily necessities continues, their develop- 
ment may be permanently checked. 

One precaution will be found advisable for all develop- 
ing girls and of great importance to all but the most 
vigorous. Mental work should be intermitted altogether 
or at least made light during the most active days of the 
flow, or the period at which the girl is least comfortable. 
At first sight this seems incompatible with scholastic 
success, but in point of fact the mental work done during 
these few days is seldom good, and must often be re- 
peated, while the lassitude induced by the effort to work 
as hard at this time as at others often lasts for a long 
time afterward. As a matter of practical experience 
most girls accomplish more and better work in the course 
of the month if they do little or nothing at this time. 
In most scholastic institutions girls who fail in an exam- 
ination taken during their periods are permitted re- 
examination. It would be far better for their physical 


1 For the comparatively few boys in whom psychasthenic tendencies become 
apparent during puberty the same treatment is essential, but, as has been said, 
the young male of the human race ordinarily tends naturally even during puberty 
to active play, abundant physical exercise, and a corresponding appetite. 
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interests if they were altogether excused from exam- 
inations, or other severe mental strains, at this time. 

The amount of bodily exercise which may be taken 
with advantage during the period also varies greatly 
with different individuals. Some women do best with 
absolute rest for one or two days, some are most com- 
fortable if they keep about with care, and many can 
pursue the routine physical duties of life without harm. 
Comparatively few women are fit for really active mus- 
cular exertion during these few days, and no woman, 
far less any developing girl, is safe in submitting herself 
to competitive athletics or other extreme muscular ex- 
ertion at this time. We have seen not a few instances 
in which one of the very exceptional women who are able 
to keep up moderate athletics with comfort during men- 
struation has been upset for life by an excessive physical 
stunt at the time when she was actively unwell, and has 
never again had a comfortable period. 

Many cases of underdevelopment can be improved 
and even brought to full development by subsequent 
care, especially if this is obtained during early adult 
life, but both experimental work among animals in the 
laboratory and clinical experience in the human race 
show that reasonable care during the developmental 
period is far more effective than anything that can 
be done later to repair failure. 


SEcTION V 


THE CLINICAL CONDUCT OF A CASE 
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CHAPTER XIX 
THE EXAMINATION OF THE CASE 


THE truism that “successful treatment is dependent 
upon the previous attainment of an accurate diagnosis” 
is perhaps more true in the management of sterility than 
in the general practice of medicine, and too much em- 
phasis can hardly be laid upon the necessity of preceding 
any treatment by a complete and detailed process of 
diagnosis, such as is here to be described in the form 
which we individually have found most satisfactory. 

The full and accurate examination of both partners 
which we believe to be essential to ultimate success 
cannot be made in a few minutes nor at a single visit. 
It should include a careful history of both patients, a 
careful general and local physical examination of the 
male, a thorough general physical examination of the 
female, and a physical examination of her genital organs 
by the usual gynecologic methods, which must, however, 
be modified in technic in a way to be described later. 
This must, also, always include a microscopic examina- 
tion of the several secretions of her genital tract. In 
not a few cases it is necessary to follow it, too, by an 
insufflation of her fallopian tubes, which can, however, 
usually be done at the same sitting. These examinations 
of the two individuals can rarely be completed under 
two hours and may occasionally occupy a longer time. 
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This survey of the two individuals in their habitual 
condition should be followed by a postcoital study of 
their mating which, moreover, furnishes in most cases a 
sufficient microscopic survey of the male. This is best 
made at a subsequent visit on another day, first, because 
the preceding examinations will have been quite long 
enough for both the patients and the physician, and, 
second, because it is desirable that the postcoital exam- 
ination should be made when the secretions of the woman 
are free from the disturbances which are necessarily 
involved in the preceding study. Finally, a satisfactory 
determination of the slight and easily missed alterations 
in the uterus and its appendages which are often essential 
to diagnosis in sterility usually demands an examination 
of the woman under anesthesia; indeed, this examina- 
tion so frequently reveals facts of importance even when 
the previous examination has seemed to be entirely 
satisfactory that it is a good rule never to give an opinion 
on sterility until anesthesia has been used. By the 
employment of primary gas-oxygen anesthesia it is 
usually easily possible to make this examination at the 
conclusion of the postcoital with extremely little dis- 
turbance to the patient or to the office. 

After all the evidence has been obtained the physician 
should be in a position to give a really reliable opinion 
upon both the diagnosis and treatment of the case. 

So detailed and prolonged an examination may seem 
unnecessary to those who have not had considerable 
practical experience in the management of sterility, 
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but we grow daily more convinced that any opinion 
given without all this study is too frequently entirely 
incorrect. No part of this full examination should be 
hurried or neglected; it is never possible to predict which 
part of it, from the history to the final examination, will 
prove the most important in the diagnosis of a given 
case. 

These several methods of examination must now be 
discussed in detail. 

The histories should follow every detail of the past 
health of both patients and not be confined to the ster- 
ility alone, since it is in many cases dependent either 
on the general condition, or upon slight alterations in 
the functions of the genitals on which great light is often 
thrown by past symptomatology. Either of these con- 
ditions may not infrequently be of long standing and 
believed by the patient to be unimportant. Such factors 
as diet, overweight, undernutrition, nervous debility, 
drug habits of any kind, marital habit, menstrual peculi- 
arities, and the auto-intoxications should receive especial 
attention both in the history taking and in the general 
physical examination of both patients. This examina- 
tion should always be thorough, but since it is made by 
ordinary methods demands no special description. Any 
suspicion of an especial abnormality in general condition, 
such as, for instance, anemia, syphilis, or one of the auto- 
intoxications, should, however, be carefully investigated 
by the specialized methods which are now available. 

The localized physical examination of the man 
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should include an inspection of the penis, careful palpa- 
tion of the testicles and epididymes, and a rectal exam- 
ination of the prostate and vesicles. Intra-urethral ex- 
amination is not necessary as a routine procedure, and 
may be reserved for those cases in which the microscopic 
examination of the semen, as made at the postcoital 
examination or otherwise, suggests its necessity. 

In the pelvic examination of the woman the use of 
the speculum is perhaps more important than in other 
cases. The color of the vagina and cervix should be 
noted on account of the importance of the chronic con- 
gestions. The shape and position of the os and cervix 
are of notable importance, and the chemical reaction 
of both secretions should be taken. The gross appear- 
ance of both the vaginal and cervical secretions should 
be noted and specimens of each should be prepared for 
microscopic examination. In this connection one pre- 
caution is worthy of emphasis. Since there are not a 
few cases in which a normal serous secretion is all that 
will be seen to escape from the cervix even in the presence 
of an abnormal secretion within its cavity, these speci- 
mens should be withdrawn from within the os by forceps, 
or the very light use of a blunt curet, in all cases. With- 
out this precaution the examination can never be re- 
garded as complete. The microscopic character of the 
vaginal content is of importance chiefly when its fluids 
are overacid, in which case the character of the pre- 
ponderating micro-organism is sometimes worth know- 
ing. In the cervical secretion the amount of mucus, the 
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degree and character of any leukocytosis, and the pos- 
sible presence of spermatozoa are the chief points for 
observation. 

The speculum examination should be followed by a 
careful palpation of the organs. This should, of course, 
note the size, consistency, position, and degree of mobility 
of both the cervix and uterine body, as in any 
gynecologic examination, but in sterilities the lateral 
deviations of either the uterus or cervix are also of much 
importance and should be carefully noted. The con- 
dition of the broad ligaments and uterosacrals with special 
reference to their flexbllity and degree of tension is 
also all important and should receive careful atten- 
tion. The condition of the uterosacrals can hardly be 
ascertained without a rectal examination, and this is 
best made by inserting the second finger into the rectum 
while the forefinger is in the vagina and the other hand 
upon the abdomen. This combined examination is also 
of great value in the examination of the tubes and ovaries, 
and may in our opinion be insisted upon as essential to 
the detection of the slight abnormalities which are so 
often all important in the examination of sterilities. 
The situation of both ovaries should be carefully pal- 
pated. Normal ovaries in the latter half of the men- 
strual interval are seldom perceptible to the examining 
fingers, but with care and skill, and in thin women with 
relaxed abdominal walls, the enlargement due to the 
corpus of menstruation may be perceptible by this method 
for a week or more after the period even without anes- 
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thesia. Non-ovulating ovaries distended by retained 
follicles or persistent corpora are so far firm and rigid 
as to be often easily perceptible under these conditions, 
even in the absence of gross enlargements, but a positive 
determination of their presence is seldom satisfactory, 
and a negative is rarely possible without anesthesia. 
The comparison of examinations made before and after 
a period, and if possible before and after several succeed- 
ing periods, is always valuable. 

If anything in the past history or in the physical 
examination of the female genitals raises any question 
as to the condition of the tubes, an insufflation of them 
should now be considered. Our experience, however, 
leads us to believe that this test should not be performed 
as a routine matter, but should be regarded as a distinct 
surgical procedure. For that reason its indications, 
contraindications, and technic will be discussed in the 
chapter on the Surgery of Sterility, and omitted here. 

The postcoital examination on the next day should 
include both gross and microscopic examination of speci- 
mens taken from the vagina, cervix, and, if necessary 
and possible, from the uterine cavity, as soon as is con- 
venient after coitus. The patient may come to the 
office for this examination, since it is only very excep- 
tionally, if ever, that the vagina does not contain suffi- 
cient spermatozoa for this test even after she has dressed 
and moved about the room, but results are apt to be 
better if she drives rather than walks to the office. 
The examination should be made within the first two 
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hours, and preferably in the first hour, after coitus. 
Even if the vaginal secretion is normal a large propor- 
tion of the spermatozoa will be found dead or feebly 
motile even half an hour after coitus, but careful search 
of the specimen will usually show areas in which the 
vaginal epithelium is sparse or absent. These areas 
are largely seminal, 7. e., but little mixed with the vaginal 
secretion. If the spermatozoa are everywhere abundant, 
and when found in these areas are preponderantly in 
good motion, and morphologically normal, fertility on 
the part of the husband may usually be assumed; but 
if the vaginal secretion is abnormal or if the examina- 
tion has been delayed until more than two hours after 
coitus, even an entire absence of motility in the vaginal 
spermatozoa is no evidence against the fertility of the 
husband. In such cases a direct examination of the un- 
mixed semen may become necessary. The number, 
motility, and vitality of the spermatozoa should be 
noted, and the presence or absence of abnormal ele- 
ments, as described in Chapter VIII. 

In a normal cervical cavity spermatozoa usually re- 
tain motility for several days. We have found them in 
active motion as late as the fifth day. Such prolonged 
motility of normally formed spermatozoa in large numbers 
in the cervix is always good evidence of normal fertility 
on the part of the husband, but except in such cases the 
evidence obtained from the postcoital examination is never 
so conclusive as to the degree of his fertility as an exam- 


ination of his semen when unmixed with the secretions 
16 
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of the woman. The cellular characteristics of the cervical 
secretion should be observed again, and compared with 
those found on the preceding day. The muscular con- 
tractions which occur during coitus frequently result in 
the expulsion from the cervical glands of a much increased 
amount of abnormal secretion. 

The final examination under anesthesia needs no pro- 
longed description, since it is to be a mere repetition of 
the previous palpation under altered conditions. In 
addition to its acknowledged superiority im all gynecologic 
work, it possesses one great additional advantage in cases 
of sterility. Comparison of the examinations with and 
without anesthesia permits one to determine whether 
the rigidities of the uterine ligaments, which are here 
so important, are due to inflammatory engorgement or 
to mere spastic contraction of the involuntary muscular 
fibers which they all contain. A rigidity of the utero- 
sacral ligaments, or of the base of the broad ligaments 
which persists even under full anesthesia, is usually, 
and perhaps always, dependent upon lymphatic absorp- 
tion from an inflamed cervical mucous membrane, while 
the spastic contractions of the same ligaments which 
do disappear under anesthesia are ordinarily sympto- 
matic of functional congestion, such, for instance, as 
those which are the result of physiologically incorrect 
marital habit. Persistent contractions of one broad 
ligament as a whole, or of the upper portions of the 
broad ligament, usually indicate the presence of old 
infection in the uterine body or tubes, or of definite 
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peritoneal adhesions. In both cases the distinction is 
an important element in diagnosis. 

All the findings should have been carefully noted at 
the end of each examination. On the conclusion of the 
whole process the record should be reviewed as a whole, 
the case of each partner should be considered separately, 
and its influence on their mating carefully weighed. 

At this point a word of caution may be inserted. 
The evidence obtained by the postcoital examination 
is very dramatic and striking in appearance and may 
often seem at first sight to outweigh the other data; 
but as one’s experience increases he is more and more im- 
pressed with the possible errors which are involved in 
this examination from failures of technic, and we are 
confident that the best results will be obtained if it is 
carefully relegated to its proper position as only one 
of the items of evidence collected, and as by no means 
conclusive unless it agrees with the other data obtained. 
An overestimation of the value of this examination is 
a very common mistake in practice. If the findings of 
each separate examination of either partner coincide 
throughout, the diagnosis may be considered as estab- 
lished; if, for instance, in the case of the man the testicles 
are lax, the number of the spermatozoa is less than nor- 
mal, and their motility or vitality is distinctly low. 
If, in addition, the history and general physical examina- 
tion show him to be overworked and undernourished, 
the diagnosis of decreased fertility from constitutional 
condition is clearly evident. A careful application 
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of the same familiar diagnostic principle to all the con- 
ditions which have been discovered in both patients and 
then to their mating as a whole will almost always result 
in a very definite diagnosis, and in clear indications for 
treatment. From these it should be possible to construct 
in most cases a quite reliable prognosis. 

In cases of sterility an accurate prognosis seems to 
us especially important for the following reasons: In 
ordinary practice, in which the questions presented in- 
volve only the patient’s present danger or future health, 
the physician may, of course, properly advise or even 
urge treatment. Such conditions are, of course, present 
in some sterility cases, and in such the consultant’s 
function is evident. In cases in which health is not in- 
volved and the question which is dependent upon treat- 
ment, whether that proposed is operative or non-oper- 
ative, is merely that of the relief of sterility, we believe 
that his only duty is to lay the facts and prognosis before 
the couple. The decision as to whether they do or do 
not care to undergo the amount of treatment recom- 
mended, for the degree of chance which is offered them, 
should then be theirs and theirs only. 


CHAPTER XX 
SURGERY OF STERILITY 


THE indications for minor treatment of both male 
and female infertilities have been given in preceding 
chapters, but certain modifications of operative technic 
which are important in cases of sterility must receive 
special mention and will form the subject of this chapter. 

In recent years the tendency in the treatment of ster- 
ility has been largely away from surgery, and particularly 
from indiscriminate and routine surgery. To this change 
two advances have chiefly contributed. The profession 
have come to realize very generally that the sterility of 
a marriage may be due to the infertility of either partner, 
and that probably in the long run female sterilities are 
no more frequent than sterilities of the male; most men 
now recognize that no woman should be operated on 
for sterility unless the fertility of her husband has been 
previously ascertained. Again, a growing recognition 
of the importance of preceding operations by an ac- 
curate, differential diagnosis of the actual cause or 
causes of the sterility is resulting in a great decrease of 
the empiric surgery which was formerly practised. 

Much more attention is now being given to examina- 
tion of the male, but though most men of the present 
time recognize the necessity for this procedure, the ex- 
amination to this end is very frequently superficial. 
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It is evident that too many of the profession still 
believe that the mere presence of motile spermatozoa 
in a recent specimen of semen is sufficient evidence of 
full fertility on the part of the male. Out of 100 recent 
cases there were 60 in which the female had been already 
operated on, of course because her condition was sup- 
posed to be the cause of the sterility, but of these 60 
there were 22 in which an examination of the semen with 
adequate technic and thoroughness (Chapter VIII) 
showed that the sterility of the marriage was, in fact, 
due to decreased fertility on the part of the male. 

There are but few cases of male infertility in which 
operation is indicated. These few are all complete ster- 
ilities, and have already been discussed technically in 
the section on the male (Chapters VIII to XII). They 
need no further mention here. 

The application of a careful differential diagnosis of 
cause to all cases will reveal many cases of female in- 
fertility in which the predisposing cause is constitutional, 
and will considerably decrease the number of cases in 
which any surgical treatment is indicated; but even 
with all the advantages which we now possess there are 
many sterilities of female origin in which an operation 
must be the first step in the treatment. The indications 
for and against these operations have already been 
given in the section on Sterilities of Female Origin 
(Chapters IV to VII), but full discussion of the technic 
was there omitted for the sake of clearness and must 
be undertaken here. 
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The operations are numerous and often complicated, 
but they are, in the main, procedures which are described 
in every gynecologic text-book, and which are familiar 
to every gynecologist. It is not our intention to expand 
this chapter into a text-book on operative technic in 
gynecology. The profession possesses many admirable 
works on this subject. We propose, then, to restrict 
the subject of this chapter to the discussion of certain 
alterations or additions to the technic which are essential 
to the relief of sterility. These special points in technic 
are usually unimportant when the same operation is 
employed merely for the relief of pain or other symp- 
tomatology; and those who are not especially interested 
in sterility too often fail to appreciate the importance of 
the special technic in cases in which a sterility is the indi- 
cation for the operation. In the series of 100 recent cases 
alluded to above, 27 women had already been submitted 
to vaginal operations, and 33 to abdominal. In many 
of them the failure to relieve the sterilities had been due 
to the neglect of constitutional factors, but there were 
18 out of 27 clearly operative cases in which it was neces- 
sary to operate again in order to make minor corrections 
which might equally well have been attended to at the 
original operation, and this factor seems to us enough to 
warrant this chapter. 

The cases to be discussed fall into two classes: First, 
those of functional origin in which some abnormality 
of physiology has set up local changes which have be- 
come self-perpetuating and which demand an operation 
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in combination with constitutional treatment. Second, 
those in which the main object of the operation is the 
removal of some pathologic entity, but in which the sec- 
ondary changes in the mechanism of fertility must also 
be attended to. In both these classes the technic of 
operation is, however, the same, and for this reason a 
discussion arranged in accordance with the anatomy of 
the female canal from the introitus to the ovaries will be 
more appropriate here. 

The surgery of the vagina is seldom or never altered 
by the presence of sterility. Restoration of its me- 
chanical functions by the operative treatment of mal- 
development, lacerations, and cicatrices is well handled 
in all the text-books. Alterations in its secretion are 
usually symptomatic of changes elsewhere in the tract, 
and in themselves never demand operative treatment. 

In the cervix, however, the case is very different. 
Alterations in the secretions of the cervix are among 
the most frequent of the disturbances of mechanism 
which produce sterility, and the determining cause of 
these alterations is often found in the cervix itself. 
Examination of the cervical secretions may show the ex- 
istence of pathologic changes in the cervical mucous 
membrane as a result of long-continued chronic con- 
gestion, and these have often become self-continuing; 
or this examination in combination with inspection and 
palpation may demonstrate the existence of defective 
drainage of the uterine and cervical secretions as a 
consequence either of too narrow an os or of the obstruc- 
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tion which has already been described in Chapter V as 
the result of air anteflexion of the cervix. In either case 
surgical interference is demanded. 

Distention of the cervical glands by retained secre- 
tion as the result of chronic congestion and usually of 
mild infection demands a deep and thorough curetage 
of the cervical cavity, and this must usually be followed 
by repeated disinfections. It is curious how often curetage 
of the cervical mucous membrane is forgotten and omit- 
ted in the course of a curetage of the uterus, and this 
in spite of the fact that in cases of sterility, curetage of 
the cervix is often the more important procedure of the 
two. Even where the altered condition of the cervical 
glands is the result of congestion and infection alone, 
and was not originally a result of poor drainage, recovery 
is to a large extent dependent upon the existence of the 
best of uterine drainage, and in such cases correction 
of even the milder degrees of narrow os or anteflexion is 
often of importance. 

When the original and determining cause of cervical 
alteration is to be found in small os or anteflexion, the 
efficient and permanent correction of these peculiarities 
is, of course, all essential. Mere dilatation is seldom or 
never sufficiently permanent, and a plastic operation on 
the os is always better. For narrow os one of the simplest 
procedures is an incision of the posterior lip of the cervix 
in the median vertical plane which, after the removal of 
a small wedge of cervical tissue to permit an easy ap- 
proximation of the two mucous membranes, is sutured 
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in the horizontal plane (Fig. 14). Another excellent 
procedure is that described by Pozzi, in which a similar 
incision and suture is made at each side of the os later- 
ally; at the conclusion of this operation the os presents 
the appearance of the bilateral laceration so common 
in multipare. It is unnecessary to add that in both 
these operations and especially in the Pozzi the incisions 
should be short and only sufficient to enlarge the os to a 
degree not much above the highest normal. 
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Fig. 14.—Diagram to illustrate a posterior discission of the cervix: a, The 
incision; b, the sutures; c, the final result; the tied sutures are within the slot and 
invisible. 


c 


The mechanical condition which exists in the partial 
arrest of development which is commonly known as ante- 
flexion of the cervix has been already described in Chap- 
ter V and illustrated in Fig. 9, p. 73. The plastic for its 
relief consists of a transverse incision in the anterior 
vaginal wall just above the cervix (Fig. 15). The incision 
should be about 14 inches in length, although this should 
vary somewhat according to the size of the vagina. It 
is carried first through the mucous membrane and then 
through the fascial plate which underlies the vaginal 
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wall, and which is the main factor in holding the cervix 
forward. As soon as this has been incised the loose 
areolar tissue beneath the peritoneum is reached, and it 
is then a very simple procedure to free the anterior 
surface of the cervix from all its anterior attachments 


Fig. 15.—Diagram to illustrate an anterior release of the cervix: 1, The 
transverse incision; 2, the incision opened in an anteroposterior direction by trac- 
tion with forceps, and the suture inserted. The anterior and posterior halves 
of the lozenge are, in fact, of equal size, but the posterior half is necessarily 
shown foreshortened; each half should, in fact, receive the same number of 
sutures. 


to the level of the internal os by blunt dissection with 
the finger, but it is important to carry out this dissection 
laterally also, and somewhat beyond the width of the 
vaginal incision. There is usually very little bleeding, 
and what there is comes from the cut edges of the in- 
cision only and will be controlled by the suture. The 
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transverse wound is now closed vertically, usually by 
a running suture, thus lengthening the vaginal wall 
and the fascial plate, and throwing the cervix back 
into its normal position. The only point to be noticed 
in placing the suture is that it must throughout catch 
all the layers of the vaginal plate if the bleeding is to 
be controlled, and this is especially important about the 
angles of the original incision. If this point is neglected 
there is some risk of a hematoma behind the suture, but 
with a little care this accident should be avoided. In the 
majority of cases it is necessary to perform a discission 
of the os in combination with this plastic. 

It is well known that some degree of cervical lacera- 
tion occurs in most labors, and that in themselves these 
lacerations do not, as a rule, interfere with subsequent 
fertility. There are, however, some cases in which the 
secondary results of a laceration may cause sterility 
by the production of hostile secretions. For instance, 
eversion of a lacerated cervix favors infection of the 
cervical glands and consequent hostility, or cicatricial 
contraction about a laceration may distort the shape of 
the os or canal and cause retention and inspissation of 
the secretions. These cases must be operated upon, 
and in sterility cases it is especially important that the 
operation should be so devised as to remove all nabo- 
thians and to result in an ample os of normal shape, but 
the details necessary to this result are only those which 
are always given in the text-books. 

Surgery of the uterus proper by the vaginal approach 
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is in sterility practically limited to curetage, but while 
from the frequency of alterations in the mucous mem- 
brane of the uterine cavity a routine exploration with 
the curet is desirable during operation, in most cases 
of sterility we feel very strongly that unnecessarily 
deep curetage may actually reduce fertility and should 
be avoided. At the beginning of this operation the curet 
should be made to cover the whole surface of the uterine 
cavity, but in the most gentle manner possible. If re- 
dundant mucous membrane is encountered it should be 
thoroughly removed, but not roughly or to an unneces- 
sary depth. Overcomplete curetage of the uterus is 
very frequently followed by diminished menstruation, 
which is probably due to imperfect regeneration of the 
mucous membrane, such as may in itself interfere with 
proper nidation. Curetage of the uterine cavity should, 
therefore, be gentle in contradistinction to that of the 
cervical cavity, in which a fairly deep curetage is usually 
necessary, and, moreover, seems to be followed by no 
ill effects. 

The conditions which indicate abdominal operating 
have been taken up in detail in preceding chapters, and 
need not be repeated in a chapter on technic. The 
methods of dealing during operation with actual new 
growths and other pathologic entities are modified by 
the existence of sterility, only in that it is here even more 
important than in other cases that all the normal tissues 
of the organs should be carefully preserved. Cases in 
which we have been obliged to operate after a previous 


254 FERTILITY AND STERILITY 


unsuccessful operation have, however, taught us a prev- 
alent mistake in such unsuccessful operations. This 
is that they have usually been limited to the removal 
of an easily apparent, gross abnormality, such as a fibroid 
or an ovarian neoplasm, but have neglected the com- 
plicating or secondary conditions, which are often far 
more important to the sterility than the actual patho- 
logic entity. When, however, such an operation for 
sterility has been preceded by an adequate examination, 
with a determination of the alterations of mechanism, 
and of the secondary pathologies which have occurred, 
this mistake is seldom made. The mere myomectomy, 
ovariotomy, or other operation will then be preceded by 
the necessary vaginal plastics, or accompanied by other 
conservative abdominal procedures, such as those which 
are next to be taken up. It will for this reason be likely 
to be followed by pregnancy, when without the ad- 
ditional work it would have been unsuccessful. 

In the abdominal surgery of the uterus a question that 
comes up in every operation for sterility is as to the 
necessity of a suspension. When there has been a dis- 
placement or a prolapse the answer to this question is. 
obvious, and some form of suspension must be chosen 
which will leave the uterus in its normal relationships. 
The actual method we believe to be unimportant; the 
operator should choose that one which experience has 
taught him yields the best results in his hands. When, 
however, the cervix lies in the axis of the vagina and. 
fixed forward by a short anterior vaginal wall, suspen- 
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sion is never to be performed, even where otherwise 
indicated, as, for instance, in retroflexion, without at 
the same time releasing the cervix in the manner which 
was described above under the treatment of anteflexion. 
If this is not done the suspension of a retroflexion will 
invariably lead to anteflexion with possibly dysmenor- 
rhea, poor drainage, and other bad consequences (Fig. 9, 
p. 73). 

A suspension is also indicated in connection with any 
other abdominal operating, whenever there is any 
degree of sagging of the body of the uterus even with- 
out actual retroversion or prolapse. This condition some- 
times occurs because of poor uterine supports and is 
also common in cases of subinvolution following child- 
birth. It is a frequent cause of pelvic congestion and 
should be corrected just as carefully as any retroversion. 
Suspension may also be advisable in sterilities in which 
there is no actual abnormality of position, but in which 
chronic congestion has been a marked feature. The 
forced elevation and forward position which follows any 
proper form of suspension is only temporary, but even 
a temporary change of level often aids materially by 
promoting a better emptying of the uterine veins. 

It may also at times be a necessary part of the technic 
of elevation of the ovaries. 

We come now to the surgery of the ovaries. This 
surgery we consider the most important single feature 
in the treatment of sterility of the female. It can be 
divided into two parts, viz., the surgery of pathologic 


256 FERTILITY AND STERILITY 


conditions and surgery where the trouble is more func- 
tional in its nature. It must be remembered, however, 
that even where the basic condition is pathologic the sur- 
gical indication is that the function of ovulation has 
been interfered with by consequent anatomic altera- 
tions in the ovaries (Chapter III, p. 56). 

The chief pathologic lesions which are of importance 
in sterility are those benign cysts which can be safely 
removed without taking out the whole ovary. There 
are three common types—the simple thin walled cyst 
filled with clear fluid derived from an abnormal graafian 
follicle; the so-called blood cyst which comes from a 
degenerate corpus luteum, and the dermoid cysts. In 
any of these cases it is usually possible by careful dis- 
section to remove the cyst entire and leave at least a 
major portion of the ovary. Where the cyst is large 
it will often seem that the ovary has been destroyed, but 
careful palpation around the base of the cyst will usually 
disclose the fact that there is ovarian tissue still present, 
although it may have been much thinned and drawn 
out upon the body of the cyst. An elliptic incision 
through the external layer 1 inch or 14 inches away from 
the base and extending around the circumference of the 
cyst at this level will expose the inner cyst wall. Careful 
blunt dissection will then enable the operator to remove 
the cyst without rupture, and he will usually be sur- 
prised to find how good an ovary will be left. The edges 
can then be trimmed away and the wound in the ovary 
sutured with silk. 
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In addition to these cases where the trouble is largely 
pathologic we find many cases where inspection shows 
evidence of deranged function. In these cases the ovary 
is enlarged, tense, and rather globular in shape. The 
surface is smooth and shiny and does not present the 
scarred appearance typical of the normally functioning 
ovary. When such an ovary is incised either one of two 
conditions may be found. The first is characterized by 
the presence of large numbers of tiny cysts 2 to 3 mm. in 
diameter with exceedingly thin walls and containing a 
drop or two of clear fluid (Fig. 7, p. 56). This condition 
is due to the fact that the graafian follicles, instead of 
maturing and discharging their ova month by month, 
as they should, have developed to a certain point and 
have then remained stationary with the death or absorp- 
tion of the ovum and a thinning out of the normal mem- 
brana granulosa. Where this condition has gone on for 
some time the ovary gradually becomes filled with these 
retention cysts and is consequently larger and more 
tense than normal. The ovary then has gotten into a 
vicious cycle where, due to the tension within, no follicles 
can be matured beyond a certain point, and where, 
therefore, the function of ovulation ceases. We are 
accustomed to speak of an ovary where this has occurred 
as a “retention cyst ovary,” reserving the term “cystic 
ovary” for those cases where one or many of the cysts 
have enlarged and become pathologic. The other 
condition which may be found as a cause of moderate 


enlargement of the ovary is the presence of corpora 
17 
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lutea which have failed for some reason or other to ret- 
rograde as they should, and have persisted in a state 
of greater or less activity. This condition is known to 
occur in other mammals and is particularly troublesome 
in cows. The theory of the inhibitory action of the per- 
sistent corpus is that it acts more or less like the corpus 
of pregnancy, and while it does not prevent menstruation,” 
as the latter does, it often lessens it in amount and prac- 
tically invariably interferes with normal ovulation. 

There is one other condition not infrequently found in 
the ovary which must be dealt with, and that is a thick- 
ening of the external layer and a general sclerosis of the 
organ. The appropriate treatment of this latter condi- 
tion is some form of decapsulation or scarification. 
When pronounced it is not a particularly hopeful condi- 
tion as regards the prognosis of a sterility, since it is 
often associated with a premature development of meno- 
pausal changes, but in its more common lesser degrees 
it is usually susceptible of relief. 

In order to operate upon the ovary delicately some 
method of fixation is necessary. This is probably best 
accomplished by placing clamps on the ovarian liga- 
ments close to either pole of the ovary. It is important 
to remember that both blood- and nerve-supply enter 
the ovary along this ligament, and therefore the pressure 

* We must recognize in the ovaries, as in the testicles (Chapters III and XIII), 
the existence of two distinct functions, and that in the ovaries also the function 
of the interstitial tissues (which here govern the estrous cycle and menstruation) 


is far less easily disturbed than the reproductive function which is the part of the 
epithelial cells, and in the ovaries comprises the production and release of the ova. 
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by the clamp should not be sufficiently great to trau- 
matize the nerve-fibers or blood-vessels, and the clamps 
should not be allowed to remain too long a time in posi- 
tion. It is best to cover the jaws with rubber tubing in 
much the same way as is done with gastro-enterostomy. 
clamps. After the ovary has been thus fixed the usual 
procedure in dealing with “retention cyst ovaries’ is 
to split the organ partially but throughout its length. 
This gives an opportunity to see the character of the 
ovarian tissue and to see and remove whatever may be 
causing the enlargement. A number of the little cysts 
will be exposed or incised by this procedure, and it is 
easy to puncture those which are further out in the sub- 
stance of the ovary by the gentle use of some blunt 
instrument. This does little harm to the ovarian tissue 
and may even have a certain amount of stimulative 
action. 

Resistant corpora lutea of fairly normal character 
can be expressed from the ovary by gentle pressure with 
the fingers. Many persistent corpora are less normal 
in their constitution and have become adherent to the 
surrounding tissue. If any such corpus cannot be ex- 
pressed by gentle pressure it should be incised and cleaned 
out by other methods. When in such cases there is much 
yellow luteal tissue which is adherent to the ovarian 
tissue, it should be considered to be derived from the 
corpus, and all such tissue should be removed. It is not 
infrequent to find beginning cystic degeneration of a 
persistent corpus. Such early cysts are usually filled with 


260 FERTILITY AND STERILITY 


blood or dark brownish material and, if not too old, 
contain remains of luteal tissue in their walls. They 
should, of course, also be removed as completely as 
possible. 

After removing whatever cystic or other tissue seems 
necessary the ovary should be sutured. Fine silk is by 
all odds the best form of suture material, and the needle 
should be round pointed and as fine as can easily be 
manipulated. An excellent form of suture is the one 
illustrated in the diagram (Fig. 16), since this is designed 


Fig. 16.—Suture of a bisected ovary. The buried portion of the suture runs 
diagonally, the external portion draws directly across the cut. This method 
yields a very accurate approximation. The bisection here shown is deeper than is 
ordinarily justifiable. 
to close all dead spaces and to make as perfect as pos- 
sible approximation of the edges. 

Before closing the abdomen it is always important 
to see how the ovaries and tubes are going to lie in the 
pelvis when released. This is important for two reasons. 
The first is that in cases where the tubes or ovaries have 
been adherent they should not be allowed to return to 
the same position, since the adhesions are then certain 
to be re-formed. The second reason is that their position 
may often, if too low or abnormal in any other way, 
interfere with normal circulation, and result in congestion 
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in much the same way that congestion occurs in the male 
from varicocele. Often all that is necessary to bring about 
normal position, provided, of course, that anything at 
all must be done, is a simple suspension of the uterus. 
Occasionally, however, the ovarian ligaments are so 
long, or there is already so much tendency to varicosity 
in the veins of the broad ligament, that it is necessary 
to suspend the ovaries themselves. This we have been 
in the habit of doing by passing a single fine silk suture 
though the inner edge of the ovarian ligament near the 
inner pole of the ovary and through the peritoneum on 
the posterior surface of the uterus. It is important that 
this suture be so placed as to avoid any angulation of 
the tubes. 

The necessity for care in the surgical handling of 
ovaries is well illustrated by some experiments which 
we have recently made on rabbits. We used throughout 
the experiments females whose previous fertility and 
breeding record were thoroughly normal. Four of them 
were used as controls. A laparotomy was performed 
on each of these and one ovary removed. A week after 
operation they were bred. Three of them immediately 
conceived and produced normal litters of the usual size. 
The other animal did not conceive for a month, but then 
everything went through as with the other controls. 
The remaining 7 animals were also operated upon, and 
in every case one ovary was removed, but, in addition, 
some procedure similar to that used in human ovarian 
surgery was carried out on the other ovary. In a number 
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of cases the only thing done was to tie off a small amount 
of the blood-supply, in others part of the ovary was re- 
moved in addition. These animals were bred in precisely 
the same way. Only one conceived immediately and the 
litter consisted of less than half the normal number. 
In no other case did conception occur at all until two 
or three months had elapsed, 3 then became pregnant, 
and when their ovaries did thus resume activity it seemed 
to be complete and normal. The 3 other individuals 
remained completely sterile. When these “‘sterile’” rab- 
bits were examined postmortem certain changes were 
found to have occurred in the remaining oyary. These 
have not as yet been fully studied microscopically, and 
therefore it is too early to make any definite statement, 
but from gross appearances it would seem that some 
“retention cyst’ condition had been produced. No 
conclusion can, of course, be drawn from such a small 
number of experiements, but itt does seem evident that 
any operative procedure upon the ovary may inhibit 
function for a time, and that if this procedure is more 
drastic, as it was in the case of the 3 sterile animals, 
ovarian function may not recover at all. The lesson 
of this is obviously that the least possible force should 
be used in manipulation of the ovaries, and that the 
greatest care should be taken to avoid the removal of 
any large amount of ovarian tissue. 

We turn now to a consideration of the surgery of the 
remaining part of the genital tract, viz., that of the 
fallopian tubes. This part of our discussion has been 
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designedly left for the last, since up to the present time 
it has always been one of the most discouraging fields 
in the surgical treatment of sterility, and because of the 
fact that the recent development of transuterine insuffla- 
tion of the tubes has completely revolutionized our 
methods in its diagnosis and treatment. 

Since this method of diagnosis and treatment is a 
recent one and still, at least for the majority of the pro- 
fession, sub judice, a somewhat detailed discussion of 
the technic, of the dangers involved and of the advan- 
tages, may not be out of place at this point. 

The test was first devised and brought to practical 
usefulness by Rubin,! of New York, in 1920. The general 
principle of his technic remains largely the same, al- 
though he has modified it in a number of minor partiuc- 
lars, such as, for instance, the substitution of carbon 
dioxid gas which is more rapidly absorbed than oxygen, 
the gas which he first employed. The method is to 
allow the gas to escape from a high-pressure tank through 
some form of pressure-reducing valve and through some 
apparatus by which the volume of the gas passing in 
a given time may be more or less accurately measured. 
This apparatus with the gas passing at a known rate is 
then connected up with an intra-uterine cannula. At- 
tached to the tube is a side arm with a gage capable of 
measuring the pressure of the gas within the tube in 
millimeters of mercury. The cannula is passed through 
a urethral tip so that when the whole is introduced into 

1 Rubin, I. C., Jour. Amer. Med. Assoc., 1920, Ixxiv, 1024; lxxv, 661. 
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the uterus the tip will form a gas-tight joint at the 
cervix. After the cannula is in place the gas is turned 
on, and, if there is no obstruction, after a preliminary 
rise of pressure the gas passes into the abdominal cavity 
through the tubes. This fact is evidenced by the falling 
of the pressure shown in the gage and the fact that the 
gas is passing steadily as shown by the volume indicator 
(and in the absence of leakage). There are several other 
indications that the gas has passed, the usual one being 
subjective, and reported by the patient as a sense of 
pressure in the shoulders when the upright position is 
assumed; the other indication is furnished by ausculta- 
tion of the abdomen, since in most cases it is possible 
to hear the actual bubbling sound made by the gas as 
it passes through the tubes. These indications are im- 
portant, but an absolute proof of the passage of the gas 
is obtained by taking an z-ray plate of the upper abdomen 
with the patient in the upright position. A bubble of 
gas can then be seen pressing against the diaphragm. 
It is usually possible to determine the presence of this 
bubble of gas by the use of the fluoroscope when large 
amounts have been injected, but the x-ray plate is the 
only reliable guide where the amount of gas has been 
small. Dr. Rubin’s original articles and others by 
Peterson,’ of Ann Arbor, state that it is necessary to 
inject between 200 and 300 c.c., in order to get positive 
findings by x-ray or fluoroscope. This amount practi- 


1 Peterson, Reuben, Surg., Gynec., and Obst., August, 1921, vol. xxxiii, 
p. 154. 2 
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cally always causes the patient to feel a severe pressure 
on the diaphragm when the upright position is assumed. 
Tt may cause quite severe discomfort for a good many 
hours afterward even with carbon dioxid. 

At the time when we were using this technic we saw 
somewhat more threatening symptoms in several cases. 
We well remember one patient in whom after an injection 
of about 250 c.c. the pulse suddenly dropped to 40, and 
there were other symptoms pointing to a severe and an 
alarming stimulation of the vagus. Luckily the effect 
only lasted a relatively short time. 

Such in a very general way is the usual technic. There 
is no question that insufflation by this method is a most 
valuable procedure in the diagnosis and treatment of 
tubal disease, but whether this is the best method and 
whether insufflation by any method should be used as 
a routine measure are questions which are certainly 
still open to consideration. Dr. Rubin justly warns 
against insufflation in certain conditions, notably where 
there is pus or blood in the cervix or uterus which might 
be blown into the tubes, or where there is any acute 
inflammatory condition in the pelvis, and now that the 
first enthusiasm for the test has had a chance to cool 
down it has seemed to us extremely important to consider 
its dangers and advantages from every point of view, 
and, if possible, to avoid the former and gain the latter. 

What then are the dangers? In the first place, is 
there any danger to life? With the test as outlined 
this can be answered frankly in the negative. It has 
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been performed thousands of times by many different 
operators without there having been, so far as we are 
aware, a single death; the risk to life may be, therefore, 
dismissed as practically non-existent. One possible danger 
from the sudden pressure of a large amount of gas in 
its effect upon the heart has been mentioned. This 
can be avoided by using small amounts and by being 
careful to have the patient assume the erect position 
slowly. . 

The possible risk of morbidity must also be consid- 
ered. The chief danger to health even in properly 
selected cases, and where there is no evidence of active 
inflammation, comes from the likelihood of stirrmg up 
old trouble of an inflammatory nature. That this danger 
is not a mythical one is, we think, plainly shown in the 
following brief case histories: 

The first patient gave a history of peritonitis at the 
age of eight, and on examination showed a uterus drawn 
over to the left side with what seemed to be an enlarged 
adherent ovary; 50 c.c. of gas were injected fairly readily 
through the tubes, but beyond symptoms of general ab- 
dominal discomfort there was no evidence of pressure 
on the diaphragm. The patient evidently had intestinal 
adhesions, since for some time after our examination she 
suffered from symptoms which could only have been 
caused by a general stirring up of the old process. 

The second case had also had a pelvic peritonitis 
from an appendix some two years before she was seen, 
an inflammation which had apparently involved the 
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tubes, since the gas failed to pass. In this patient the 
attempted injection of even a small amount of gas at 
a pressure not exceeding 100 mm. of mercury stirred up 
the old trouble for a short time. If higher pressures had 
been reached it is not at all unlikely that a new attack 
might have developed with more serious consequences. 
The third case illustrates this last point. The patient 
had been under our care for some months and had had 
gas successfully injected and passed through the tube 
by a technic which is to be described later, at a low 
pressure and without pain. While away in another city 
she consulted a surgeon who attempted to inject the gas 
by the Rubin technic, but who was unable to make any 
pass even at a pressure which was high enough to cause 
extreme pain. When seen some two weeks later this 
patient presented a large mass behind the uterus, and 
at operation a short time afterward it was found that an 
old quiescent tube with closed fimbriated opening had 
been so traumatized by this method that an acute 
hydrosalpinx the size of an orange had developed. A 
normal tube on the other side explained the fact that gas 
had at one time passed. The affected tube was removed 
and the patient is now, about a year and a half after the 
operation, in the ninth month of a normal pregnancy. 
This case illustrates at once the greater efficiency of the 
low-pressure technic and the greater danger which is in- 
herent in the high-pressure method. It incidentally also 
calls attention to one of the limitations of the test by 
whatever technic it is performed, which is that the pass- 
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age of gas does not prove that both tubes are patent, nor 
furnish any evidence that one tube only is closed. 

The lession to be drawn from this discussion of the 
dangers and from these case histories is obviously 
that the cases must be chosen with even more extreme 
care than was originally postulated by Rubin. It does 
not mean that the insufflation test should never be used. 
It means for us that it should not be used as a routine 
measure in cases in which the other signs and symptoms 
point to tubal trouble, and in which either for reasons 
of health or by the patients’ decision after all the circum- 
stances have been explained to them, an operation is to 
be performed in any case. We believe, on the other 
hand, that it should be used in cases in which the decis- 
ion about operation is to be determined by the con- 
dition of the tubes whether present or open, and in other- 
wise suitable cases in which for any reason information 
which cannot be obtained in other ways is essential to 
an opinion about the case. If it is used in cases in which 
there is any doubt about its applicability the patients 
should certainly be warned of the risk, slight though it 
be, of stirring up latent trouble, and should be cautioned 
to spend the next day or two either in or on the bed. 

If we feel then that the test is of somewhat limited 
value in diagnosis we have come to feel that it has a 
correspondingly larger and more useful réle in ther- 
apeutics. Peterson’ has recently read a paper telling 


’ Peterson, Reuben, and Cron, Roland S., Jour. Amer. Med. Assoc., Sep- 
tember, 1923, boxxi, 980. 
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of successful pregnancies following this procedure when 
it has been used as the only method employed. These 
successes were rather accidental than designed; such 
results can only happen where the tubes are essentially 
normal, and with further knowledge they may furnish 
an indication for the use of this method, but this can 
hardly be claimed at present. There is, however, one 
other therapeutic use of insufflation which we are now 
using and which we believe should be tested further. 
In a few cases in which at operation the tubes have been 
found to be closed at the fimbriated extremity, but other- 
wise apparently normal, we have endeavored to preserve 
the patency secured at operation by subsequent insuffla- 
tion, using in these cases rather more pressure than we 
personally consider safe in cases In which the condition 
of the tubes has not been actually seen. We have not 
yet had a sufficient number of cases to make a final de- 
cision or report, but one such case history may be worth 
mentioning: 

This patient was operated on in May, 1921. The right 
tube and ovary had been thoroughly destroyed by in- 
flammation from an old attack of appendicitis, and the 
tube on the other side had also been closed. The right 
tube and ovary were removed and a plastic done on the 
left tube, making a new opening. At the time of this 
operation we had not yet begun the use of insufflation, 
but in the following October we did use it to test the 
operative patency. This test was made while we were 
using a high-pressure technic and ended in failure, 
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though the pressure was run up to over 200 mm. A 
second attempt ended in the same way. A third attempt 
was doubtful and it was not until the fourth attempt 
that gas passed. This finding was confirmed by_a-ray. 
Twice more the injections were made, once in February, 
1922 and again in September of that year. Following 
this last insufflation a pregnancy occurred within a very 
short time, and the patient was delivered of a normal 


baby on July 12, 1923.1 Hay 
From the preceding discussion it has become plain 


that we are dealing with a most important test and with 
a therapeutic measure of possibly great importance 
also; a procedure which marks a definite advance in the 
diagnosis and treatment of sterility. That it perhaps 
is not without its dangers has also been pointed out. Is 
there not some way by which these dangers can be 
minimized and the benefits retained? With this object 
in mind we have attempted to modify the technic. 
Our procedure is as follows: The gas is first allowed to 
expand and become warmed in an ordinary gas-anesthesia 
rubber bag (Fig. 17). This warming of the gas we con- 
sider essential since the introduction of cold gas into the 
uterus immediately sets up a spasm of the musculature, 
and thus at least temporarily prevents passage of the 
gas through the tubes. The gas is then drawn into a 
50-c.c. all glass syringe through a three-way cock which 
is then turned so that the gas can be injected through 
the cannula. Attached to this part of the circuit on a 


1She is now believed to be pregnant again. 
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side arm is the gage of a blood-pressure machine, and 
toward the end of the rubber tube is a glass bulb con- 
taining cotton or gauze to filter the gas. Any intra- 
uterine cannula which can be bent to a suitable angle for 
the individual case may be used. We have found that 
the following is a very useful device—it is made by 
having an instrument maker solder a 4-inch hollow metal 


Fig. 17.—Dr. Macomber’s insufflation apparatus: 1, The gas tank; 2, the 
rubber bag; 3, three-way cock; 4, glass syringe; 5, gage; 6, filter; 7, sliding rubber 
acorn tip; 8, catheter. 
tube to a silver eustachian catheter. It is a good plan 
to have one or two extra holes bored near the tip. A 
simple urethral tip is used to render the cervix gas-tight. 

We have found that the most important single thing 
to remember in using this apparatus is to be sure that 
no force is employed at any time, and that every man- 
euver is conducted with the most extreme gentleness. 
After the gas has been warmed in the bag several syringe- 
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fuls are withdrawn and expelled through the cannula, 
thus filling the whole system of tubes with carbon dioxid. 
The sterilized cannula, which has been bent to the shape 
desired for the individual case, is next introduced through 
the internal os, and the rubber tip is forced firmly into 
the external os. It is advisable to catch the cervix with 
bullet forceps so that traction may be made against the 
inward pressure of the cannula. An assistant listens 
with the stethoscope over the lower abdomen, then 
with gentle pressure the injection is begun. In normal 
cases, with these precautions, gas can be heard to pass 
and can be felt to pass by the operator’s hand upon the 
syringe, at pressures which do not exceed 40 mm. of 
mercury. The initial increase of pressure up to 75 or 
100 observed by Rubin seems to be due entirely to a spasm 
of the uterine muscles, which is not necessary and which 
may cause a good deal of discomfort to the patient; 
they rarely feel any sensation before the pressure is 
raised to 60 mm. In a few cases it is, of course, neces- 
sary to use higher pressures even for diagnosis, but we 
believe that these higher pressures can be used far more 
safely if under direct control of the surgeon’s hand, and 
capable of being instantaneously released if need should 
arise. There is another point which we believe to be 
important, and that is that all the necessary information 
can be obtained by the use of a very few cubic centi- 
meters, and that it is unnecessary and unwise to inject 
large amounts in order that x-ray pictures may be taken. 
Done in this way and on suitable cases the test is ap- 
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parently absolutely safe and does not cause discomfort 
to the patient. It is surprising how few the failures to 
pass gas at the first attempt become as compared with 
those encountered with the original technic. 

Furthermore, it must always be remembered in the 
evaluation of a test of this kind that no conclusions drawn 
from it can ever be absolute, but that its results must 
always be taken into consideration with all the other 
findings in the case. It is perhaps true that the only 
absolute proof that the gas has passed comes from a 
skiagraphic or fluoroscopic confirmation, but when the 
gas is heard to bubble through the tubes and the syringe 
is felt to empty under a moderate pressure without the 
escape of gas around the cervical plug, the assumption 
that gas has passed would certainly seem to be war- 
ranted. Moreover, in the now considerable number of 
cases in which we have submitted the results obtained 
by this method to the test of operation we have so far 
met with no mistaken conclusions. 

The actual operative technic involved in the opening of 
closed tubes is about as delicate a bit of surgery as can 
be found anywhere. The greatest care should be taken 
not to traumatize tissues. The circulation must be pre- 
served at any cost and the operation so performed that 
all diseased tissue is removed. Where the only trouble 
is closure of the fimbriated ends it is sometimes possible 
by extremely delicate dissection to reopen the natural 
ostium. If this can be accomplished it is often found 


that a single fine silk suture can be so placed as to prevent 
18 
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the rolling in again of the raw surface. If then the bleed- 
ing points are tied off with very small ties of the finest 
silk and care is taken to leave the tube in a normal posi- 
tion, success may be looked for, provided the tubes can 
be kept open by the injection, at later dates, of carbon 
dioxid. Where there is actual destruction of tubal tissue 
with the formation of clubbed tubes, or a small hydro- 
salpinx, the operator should first remove everything 
down to the normal portion of the tube. The tube is 
then split back for about } inch and the mucous membrane 
so sutured to the peritoneum as to be somewhat everted. 
The suture should always be of the very finest silk, and 
only fine, round-pointed needles should be used. In 
all such cases it is, of course, essential to test the patency 
of the rest of the tube by some method as soon as the 
new opening in the tube has been made, or after the normal 
ostium has been reopened.. We have been in the habit 
of doing this by injecting sterile salt solution with a blunt- 
pointed glass syringe through the tube into the uterus. 
This method has proved to be perfectly satisfactory. 
In the rather rare cases where the obstruction is in the 
isthmus, or intramuscular portion of the tube, this method 
of injecting saline solution may be useful therapeutically, 
since it is practically impossible to do any operative 
procedure there which will not leave things worse off 
than at the start. After operation it is, as we have said, 
essential to keep the tubes open, and the carbon dioxid 
test certainly offers the best means at our disposal. 
Insufflations should probably not be begun before the 
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end of the third week. If the tubes are found patent 
at that time the injection should be repeated two or three 
times at intervals of a few months to make certain that 
adhesions do not re-form. 

In concluding this presentation of the role which 
surgery plays in the treatment of female sterility we wish 
to emphasize a few of the main points which to us seem 
of the greatest importance. First, a thorough knowledge 
of the physiology is imperative to both diagnosis and treat- 
ment, and, second, before any surgery is attempted each 
case must be so carefully studied that all deviations from 
the normal are recognized. When this has been done, 
and only then, can surgery, no matter how skilful, be of 
any value in restoring altered function. The actual 
methods adopted may, of course, vary somewhat in the 
hands of individual operators, but in the very nature 
of the case they must be specialized methods; methods 
designed to follow physiologic rather than pathologic 
lines. Even where definite pathologic lesions are present 
the chief aim of the operator must be to restore rather 
than to remove, and the secondary disturbances which 
are always the direct cause of sterility must be attended 
to in every case. This is quite as important to fertility 
as the removal of the determining cause. 
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Assimilation, lack of, a factor in steril- 
ity, 174 

Atresia of ovum, 55 


Azodspermia, 129 


Baciiuus, colon, epididymitis due to, 
133 

marital infections from, 91 
obstetric infections from, 88 

Beriberi, 170 

Biology, 20, 222 

in sterility, 153 
Breeding in animals, 221 
Burbank, Luther, 23 


Catcrum in diet during pregnancy, 196 
need of, 171 

Carcinoma of uterus, 109 

Catamenia, disappearance of, 206 

Celibacy, 211 

Cell division, processes of, 52 

Cells, interstitial, activity of, 116 
luteal, 53 

Cervical drainage in underdevelop- 


ment, 75 
hostility, 76, 94 
lacerations, hostility from, opera- 


tions for, 252 
Cervix, anteflexion of, 72 
intra-uterine stem for, dangers in 
use of, 79 
operation for, 250 
curetage of, 249 
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Cervix, curetage of, in underdevelop- | Conpubertal arrests of development, 67 


ment, 77 
deviation of, 102 
hostility of, 47, 48 
infection limited to, 94 
treatment, 95 
secretion of, 44, 45 
suction of semen into, 44 
surgery of, 248 
Chromosomes, 182 
function of, 183 
Chronic congestion. 
chronic. 
Clam shell epididymis, 130 
Clinical conduct of case, 233 
Coitus during pregnancy, 194 
interruptus, 150 
painful, 99 
Colon bacillus, epididymitis due to, 133 
marital infections from, 91 
obstetric infections from, 88 
Condom specimen for study of semen, 
118 
Congestion, active, 62, 63 
chronic, 75 
due to mistakes in marital habit, 
210 
due to prevention of pregnancy, 
treatment, 214 
due to sexual overexcitability, 209 
examination of vagina and cervix 
in, 238 
from displacements, 104 
from excitation without relief, 211 
from fibroids, 106 
in miscarriage, 190 
passive, 62, 63 
of pelvic organs, 61 
late in life, infertility due to, 205 
of prostate, 142 
treatment, 145 
Congestive prostatitis, 142 
treatment, 145 
Conjugation, 38 
Conpubertal anteflexion of cervix, intra- 


See Congestion, 


development, failures of, 69 
Constitutional conditions, decrease in 
fertility due to, 154 
Cord, torsion of, repeated partial, 126 
Corpora lutea, persistent, in ovaries, 
257 
Corpus luteum, 53 
function of, 54 
of menstruation, 54 
of pregnancy, 54 
persistence of, 57 
persistent, and menstruation, 57 
cystic degeneration of, 259 
Curetage of cervix, 249 
in underdevelopment, 77 
of uterus, 253 
Cycle, estrous, of mammalia, 222 
stages of, 222 
Cystic degeneration of persistent cor- 
pus lutea, 259 
Cysts, follicular, of ovary, 55 
nabothian, 94 
of deep urethra, 145 
of ovary, 110 
operation for, 256 
retention, 257 
retention, of ovaries, 257 
Derormity of spermatozoa, signifi- 
cance, 118, 121, 122 
Degeneration, cystic, of persistent cor- 
pus lutea, 259 
Dermoids, ovarian, 111 
Development, arrests of. 
of development. 
Deviation of cervix, 102 
of fundus, 101 
Diet during puberty, 228 
for high fertility, 178 
Dietetic errors as cause of depression 
of fertility, 154, 163, 166 
Displacements, 101 
uterine, 101 
lateral, 102 


See Arrests 


uterine stem for, dangers in use of, 79 | Domestication, 21, 24, 221 
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Drainage, cervical, in underdevelop- 
ment, 75 
uterine, operation for, in underde- 
velopment, 77 
Drives, automobile, during pregnancy, 
194 
Drug habits as factor in impotence, 149 
Dysmenorrhea, 75 
‘postmarital, 75 
Dyspareunia, 99 


Ecroptc testicle, 128 
Eggs and milk in diet, 172 
Ejaculation, 37, 41, 42 
Endocrine glands in relation to sterility, 
177 
Epididymis, anatomy, 130 
clam shell, 130 
diseases of, 130 
Epididymitis due to colon bacillus, 133 
gonorrheal, 130 
treatment, 130 
syphilitic, 134 
tuberculous, 132 
Estrous cycle of mammalia, 222 
stages of, 222 
Eugenics, 23, 24 
Examination of patients, 235 
by palpation, 239 
by speculum, 238 
history in, 237 
male, 237 
pelvic, of female, 238 
postcoital, 240 
under anesthesia, 236 
premarital, 216 
Excitation, sexual, without relief, dan- 
gers of, 211 
Exercise during menstruation, 231 
pregnancy, 193 
muscular, need of, 174 
Extra-uterine pregnancy, 196 


FarILures in nidation, 189 
Fallopian tubes, closure of, from ad- 
hesions, 97 


Fallopian tubes, gonorrheal infection of, 
85 
infection of, 96 
treatment, 97 
inflammation of, in sterility, 58 
opening of, operative technic, 273 
secretion of, 46 
surgery of, 262 
transuterine insufflation of, 263 
dangers in, 265 
technic, 270 
tuberculosis of, 83 
Fascia, Goffe’s, 72, 78 
Fats in diet, need of, 171 
Fat-soluble vitamin A, 168 
effects of lack of, in diet, 169 
Female genital canal, 38 
sterility in, determining causes, 59 
Fertility, 25 
and sterility, animal experimenta- 
tion in, 155 
a biologic problem, 19 
decrease in, from _ constitutional 
causes, 154 
from dietetic errors, 154, 163, 166 
high, diet for, 178 
in female, best years of, 203 
mechanism of, and its failures, 34 
failure of, 41-43 
ovum in, 38, 48 
spermatozoa in, 35 
Fertilization. See Impregnation. 
Fibroids, interstitial, 106 
subperitoneal, true, 106 
uterine, 105 
Flexions, lateral, 101 
Follicle, Graafian, 49 
Follicular cysts of ovary, 55 
Fundus, deviation of, 101 


GenETIC relation of male and female 
to fertilized ovum, 182 
Genital canal, female, 38 
male, 36 
Goffe’s fascia, 72, 78 
Gonorrhea in sterility, 84 
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Gonorrhea, marital, 87 
Gonorrheal epididymitis, 130 
treatment, 130 
infection of fallopian tubes, 85 
of prostate, 138 
Graafian follicle, 49 


Hasirua. miscarriage, 187 
Hostility of cervix, 47, 48 

of vagina, 47 
Hymen, imperfect rupture of, 100 
Hyperleukocytosis, 65 
Hypospadia, 146 


ImperFECT rupture of hymen, 100 
Impotence, 148 
changes in general condition causing, 
149 
drug habits in, 150 
mechanical causes, 148 
sexual neurasthenia as cause, 149 
Impregnated ovum, power of, 39 
Impregnation, failure of, abnormally 
persistent corpora in, 56 
causes, in female, 43 
in male, 41 
chronic passive congestion in, 61 
ejaculation in, 42 
further causes, 58 
hostility of cervix in, 48 
of vagina in, 47 
inactivity of testicles in, 41 
inflammation of tubes in, 58 
non-ovulation in, 55 
secretion of cervix in, 44, 45 
of prostate in, 43 
of seminal vesicles in, 42 
of tubes in, 46 
of uterus in, 46 
of vagina in, 43, 46 
suction into cervix in, 44 
vaginal secretion in, 43, 46 
in menopause, 205 
physiology of, 34 
process of, 38, 52 


Inactivity of testicles in failure of im- 
pregnation, 41 
Inbreeding, 22 
Infection limited to cervix, 94 
treatment, 95 
of uterine cavity, curetage in, 96 
of vas deferens, 134 
tubal, 96 
treatment, 97 
Infections, accidental, 88 
instrumental, 88, 90 
marital, 88, 91 
non-specific, 82, 88 
obstetric, 88 
specific, 82 
Infertility due to congestion late in 
life, 205 
from diseases, 176 
from lack of assimilation, 176 
gland extracts in treatment of, 177 
of female, causes, 59 
of male, causes, 41, 42, 113 
relative, animal experimentation in, 
156 
in human marriages, theory and 
practice of, 166 
of constitutional origin, 154 
of partners, sterility of marriage 
from, 153 
treatment, 178 
Inflammation of prostate. 
tatitis. 
of seminal vesicles, 42 
of verumontanum, 141 
Instrumental infections, 88, 90 
Insufflation, transuterine, of tubes, 263 
dangers in, 265 
technic, 270 
Interstitial cells, activity of, 116 
fibroids, 106 . 
tissues, function of, 258 
Intra-uterine arrests of development, 66 
stem pessary, dangers in use of, 79 


See Pros- 


LacERATIONS, cervical, hostility from, 
operations for, 252 
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Lateral displacement of uterus, 102 
flexions and versions, 101 

Liquor folliculi, 51 

Luteal cells, 53 


Mental masturbation as cause of im- 
potence, 150 
overwork, 175 
work during menstruation, 230 
Milk and eggs in diet, 172 


Macomser’s insufflation apparatus, 271 | Miscarriages, 181 


Male genital canal, 36 
sterility in, determining causes, 113 
Malnutrition from lack of fat-soluble 
vitamin A in diet, 169 
Mammalia, estrous cycle of, 222 
Management of pregnancy, 181 
Marital gonorrhea, 87 
habit, 208 
chronic congestion due to mis- 
takes in, 210 
degree of frequency of, 210 
excitation without relief, 211 
mistakes in, 210 
overfrequency in, 210 
regulation of, 210 
undue restraint in, 211 
infections, 88, 91 
Marriage, sex relation and, 212 
sterile, frequency of, 28 
Masturbation, mental, 144 
as cause of impotence, 150 
excessive, 150 
Maternal decidua, 52 
Maturation, 183 
division, of spermatozoa, 115 
Mechanism of fertility and its failures, 
34 
Menopause, 205 
impregnation in, 205 
symptoms, 206, 207 
Menstruation, 68, 70 
and persistent corpus luteum, 57 
care during, in prevention of sterility, 
219 
corpus luteum of, 54 
exercise during, 231 
mental work during, 230 
stages of, 222 
uterine flow during, 74 
Mental masturbation, 144 


causes of, 58 
due to imperfect attachment of 
ovum, 189 
to infertility of father or mother, 
or both, 182 
from effects of trauma, 191 
habitual, 187 
Mucus, increase of, in semen, signifi- 
cance, 119 
Mumps, 124 
sterility from, 125 
treatment, 125 
Muscular exercise, need of 174 
Myomectomy, 107 


NABOTHIAN cysts, 94 
Neoplasms, ovarian, 110 
Nervous overstrain, 175 
Neurasthenia, sexual, as cause of im- 
potence, 149 

Nidation, 52 

corpus luteum in, 54 

failures in, 189 

Non-adherent retroversions, 103 
Non-ovulating ovaries, 55 
Non-ovulation, 55 

Non-specific infections, 82, 88 


OBSTETRIC infections, 88 
Oligomenorrhea, 96 
One-child sterility, 90, 198 
due to female, 200 
due to male, 198 
from subinvolutions and _ lacera- 
tions, 201 
treatment, 201 
in female, of physiologic origin, 203 
Orchitis, 124 
Os uteri, enlargement of, in underde- 
velopment, 78 
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Os uteri, small, plastic operation for, | Patients, examination of, postcoital, 240 


249 
Ovarian cysts, 55, 110, 257 
dermoids, 111 
neoplasms, 110 
tumors of luteal origin, 111 
Ovaries, cysts of, operation for, 256 
follicular cysts of, 55 
malignant degeneration of, 111 
non-ovulating, 55 
operation on, in underdevelopment, 
80 
method of fixation in, 258 
persistent corpora lutea in, 257 
retention cysts of, 257 
operations for, 259 
sclerosis of, 258 
surgery of, 255 
suspension of, 261 
suture of, 260 
Overexcitability, sexual, 209 
Overfrequency in marital habit, 210 
Overstrain, nervous, 175 
Overwork, mental, 175 
Ovulation, process of, 49 
Ovum, atresia of, 55 
development of, 51 
fertilization of, 52 
fertilized, attachment to uterus, 52 
genetic relation of male and female 
to, 182 
genesis of, 50 
imperfect attachment of, miscarriage 
due to, 189 
impregnated, power of, 39 
journey of, 38, 48 
release of, 51 


PAINFUL coitus, 99 
Palpation, examination by, 239 
Patients, examination of, 235 
by palpation, 239 
by speculum, 238 
history in, 237 
male, 237 
pelvic, of female, 238 


under anesthesia, 236 
male, regulation of habits of, 123 
study of, 122 
Pelvic organs, chronic passive conges- 
tion of, 61 
Peritonitis, tubercular, 83 
Pessary, continued use of, effects, 105 
intra-uterine stem, dangers in use of, 
79 
Phosphorus in diet, need of, 171 
Physiology of impregnation, 34 
Postcoital examination of patients, 240 
flow, 46, 209 
Posterior urethritis, 141 
Postmarital dysmenorrhea, 75 
Pozzi operation, 250 
Pregnancy, 52 
care during, 192 
coitus during, 194 
corpus luteum of, 54 
corset for support during, 196 
exercise during, 193 
extra-uterine, 196 
management of, 181 
prevention of, 32 
artificial, 213 
sterility due to, 213, 216 
twin, 50 
Premarital advice, 215 
examination, 216 
Prevention of pregnancy, 32 
artificial, 213 
sterility due to, 213, 216 
of sterility by care of puberty and 
menstruation, 219 
Propagation, methods of Luther Bur- 
bank, 23 
Prostate, anatomy and physiology, 136 
congestion of, 142 
treatment, 145 
diseases of, 136, 137 
function of, 136 
gonorrheal infection of, 138 
inflammation of, 137. See also Pros- 
tatitis. 
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Prostate, secretions of, 43, 136 
Prostatitis, 137 
congestive, 142 
treatment, 145 
diagnosis from standpoint of sterility, 
139 
massage in, 140 
symptoms and diagnosis, 138 
treatment, 140 
Protein in diet, need of, 171 
Psychasthenic tendency in girls, 22 
Psychic changes at puberty, 229 
Puberty, 66 
age of appearance, 68 
anemia at, 229 
care during, in prevention of sterility, 
219 
changes in female at, 220 
in male at, 220 
complete failure of, 69 
diet during, 228 
early periods of, care during, 224 
psychic changes at, 229 
Pus in semen, significance, 119 


RAcE suicide, 123 

Reduction divisions, 183 

Relative infertility of partners, sterility 
of marriage from, 153 

Reproductive organs, arrests in develop- 
ment of, 66 

Restraint, undue, in marital habit, 211 

Retention cyst ovary, 257 

operation for, 259 

Retrodisplacements, 103 

Retroversions, adherent, 103 
non-adherent, 103 

Rubin’s transuterine 
tubes, 263 

Rupture of hymen, imperfect, 100 


insufflation of 


SaALPINGITIS, tubercular, 83 
Sclerosis of ovaries, 258 
Scrotum, varicose veins of, 127 
Scurvy, 170 


Secondary sexual characteristics, de- 


velopment of, 68 


Secretion of cervix, 44, 45 


of Fallopian tubes, 46 
of prostate, 43 
of seminal vesicles, 42 
of uterus, 46 
of vagina, 43 
extreme acidity of, 46, 47 
Segmentation, 185 
imperfect, 188 
Selection, artificial, overclose, disad- 
vantages of, 22, 24 
Semen, 40, 117 
characteristics of, 41 
condom specimen, for study, 118 
mucus increase in, significance, 119 
normal, character, 118 
number of spermatozoa in, 41, 42 
pus in, significance, 119 
suction of, into cervix, 44 
Seminal vesicles, anatomy and physiol- 
ogy, 137 
diseases of, 136 
inflammation of, 42 
secretion of, 42 
Sex physiology, frankness concerning, 
PAM 
relation, marriage and, 212 
Sexual characteristics, secondary, de- 
velopment of, 68 
excitation without relief, dangers of, 
211 
excitement, physiologic effects of, 209 
neurasthenia as cause of impotence, 
149 
overexcitability, 209 
Specific infections, 82, 83 
Speculum examination, 238 
Spermatogenic function, 
with, results, 116, 121 
Spermatozoa, absence of, 42, 129 
deformity of, significance, 118, 121, 
Ape 
genesis of, 40 
human, 35 


interference 
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Spermatozoa, instinct of, 37 
journey of, 37, 116 
lowered vitality of, 116 
maturation division of, 115 
motility of, 37, 38, 44 
perfect, factors preventing leaving 
host as such, 117 
number of, in semen, 41, 42 
study of, from condom specimen, 120 
suction into cervix, 44 
Starches in diet, need of, 171 
Sterile marriages, frequency of, 28 
Sterility a biologic problem, 19 
accurate prognosis in, 244 
and fertility, animal experimentation 
in, 155 
diagnosis of prostatitis from stand- 
point of, 139 
due to non-adherent retroversions, 
treatment, 104 
due to prevention of pregnancy, 213, 
216 
from diseases of epididymis and vas 
deferens, 130 
of testicles, 124 
gonorrhea as factor in, 84 
in female, determining causes, 59 
in male, determining causes, 113 
non-specific infections in, 88 
of marriage from relative infertility 
of partners, 153 
one-child, 90, 198 
due to female, 200 
to male, 198 
from subinvolutions and _lacera- 
tions, 201 
treatment, 201 
in female, of physiologic origin, 203 
prevention of, by care of puberty and 
menstruation, 219 
specific infections in, 83 
surgery of, 245 
necessity for care in, 261 
syphilis as factor in, 84 
tubal adhesions in, 97 
underdevelopment in, 70 


Stigmata of underdevelopment, 71 
Streptococcus infections, 89 


‘| Stricture, urethral, 146 


Subinvolutions, one-child sterility 
from, 201 
treatment, 201 
Subperitoneal fibroids, true, 106 
Suction of semen into cervix, 44 
Suicide, race, 123 
Surgery of cervix, 248 
of fallopian tubes, 262 
of ovaries, 255 
of sterility, 245 
necessity for care in, 261 
of uterus, 252 
abdominal, 254 
of vagina, 248 
Suspension of ovaries, 261 
of uterus, 254, 255 
Suture of ovary, 260 
Syphilis in sterility, 84 
Syphilitic epididymitis, 134 


TESTICLE, diseases of, 124 
ectopic, 128 
functions, 115 
inactivity of, in failure of impregna- 
tion, 41 
postoperative interference with blood- 
supply of, 127 
trauma of, sterility from, 125 
undescended, 128 
x-ray damage to, sterility from, 128 
Torsion of cord, repeated partial, 
sterility from, 126 
Transuterine insufflation of tubes, 263 
dangers in, 265 
technic, 270 
Trauma, miscarriage from, 191 
of testicles, sterility from, 125 
Tubal infection, 96 
treatment, 97 
Tubercular peritonitis, 83 
salpingitis, 83 
Tuberculosis, 83 
of fallopian tubes, 83 


INDEX 


285 


Tuberculous epididymitis, 132 
Tumors, ovarian, of luteal origin, 111 
Twin pregnancy, 50 
UNDERDEVELOPMENT. See also Arrests 
of development. 
curetage of cervix in, 77 
improvement of, 231 
in sterility, 70 
operation on ovaries in, 80 
stigmata of, 71 
treatment, 77 
Undescended testicle, sterility from, 128 
Undue restraint in marital habit, 211 
Urethra, deep, cysts of, 145 
Urethral stricture, 146 
Urethritis, posterior, 141 
Uterine cavity, infection of, curetage in, 
96 
displacements, 101 
drainage, operation for, in underde- 
velopment, 77 
fibroids, 105 
flow during menstruation, 74 
ligaments, anatomy, 102 
Uterus, anteflexion of, 73 
carcinoma of, 109 
curetage of, 253 
displacement of, lateral, 102 
in arrested development, 72 


Uterus, secretion of, 46 
surgery of, 252 
abdominal, 254 
suspension of, 255 


Vacina, hostility of, 47 
secretion of, 43 
extreme acidity of, 46, 47 
surgery of, 248 
Vaginal pool, 43 
Vaginismus, 99 
Varicocele, scrotal, 127 
Vas deferens, diseases of, 130 
infection of, 134 
Versions, lateral, 101 
Verumontanum, inflammation of, 141 
Vesicles, seminal, inflammation of, 42 
secretion of, 42 
Vitality of spermatozoon, lowered, 116 
Vitamin A, fat-soluble, 168 
effects of lack of, in diet, 169 
B, water-soluble, 170 
C, antiscorbutic, 170 
Vitamins, 166 


WATER-SOLUBLE vitamin B, 170 
Worry, 123 


z-Ray. damage to testicles from, 128 
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